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(54) THERMOPLASTIC RESIN COMPOSfTION, WATER-BASED COMPOSITION, HEAT-SENSITIVE 
PRESSURE-SENSITIVE ADHESIVE, AND HEAT-SENSITIVE SHEET 

plastteher. Is characterized in that the solid plasticizer is 
at least one-compound selected from the group of three 
kinds of compounds <l) a muWester compound of <A) 
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position containing a thermoplastic resin and a solid 



Priramlby Xwrn <UK) BMtfwwSwvta. 
B.1B.7A.6 ' 



{Corrt. next page) 



EPO 989 162 A1 



- m*** ^ ^rfnheiteno rina substituted by at least one of 
(A1) an alcohol having a ^^^^'Xl^tS^S hav£g a bridge ring containing at 
an ilkyl group and having at leasts carbons \ ^Lphons confound having a -eftngpoirrt 
least oneofasi™errberedca^nng 

ot55 to 1 00-C. etc. . and (ilia) a diester K^P™** (^SfeSsSMad by an alkyl group with (D) an organ* 

. i Mn^rial chopl 



U itJi a mii — , 

coating it wer a base material sheet. 



2 



10 



18 



EP 0 989 162 A1 

Description 
TECHNICAL FIELD 

[0001] The present invention relates to a thermoplastic resin composition which is employed for a so-called delayed- 
tack label, a thermally-and pressure-sensitive adhesive, a thermally-sensitive sheet, and a method for the preparation 
thereof and in more detail, it relates to a thermoplastic resin composition, a thermally and pressure-sensitive adhe- 
sive, a thermally- and pressure-sensitive adhesive sheet which do not show tackiness at ordinary temperatures and 
show tackiness by heating, and a method for the preparation thereof. Further, the present invention relates to a record- 
ing sheet on which a delayed-tack layer is formed, and which is useful for an ink-jet recording, and a method for the 
preparation thereof, and a shrink label on which a delayed tack layer is formed, and by which bottles are in contact cov- 
ered by thermal shrinking. 

[0002] Stil further, the present invention relates to a water-based resin composition which is employed as an under 
coat, over coat, dear coat, and linings for various materials such as wooden materials, plastics, papers, and metals, and 
a water-based coating agent using the water-based resin composition. In addition, the present invention relates to a 
water-based coaling composition. In more detail, the present invention relates to a water-based coating composition 
which is particularly excellent as a surface-treating agent for a porous plate such as a calcium silicate plate and an ALC 
plate, or an under-coating agent 

20 BACKGROUND ART 

[0003] Heretofore, as a label for sticking on a vessel such as a glass bottle and a PET bottle, there have been 
employed a glue label in which a glue is coated on a base material for a label, and simultaneously stuck on a vessel, 
and an adhesive label, eta in which a pressure-sensitive adhesive is coated on abase material tora label and a releas- 

25 ing paper is laminated on the pressure-sensitive adhesive. - 
[0004] However, in the existing circumstances, the glue label is not recently preferred so much because of necessity 
of a viscosity control for the pressure-sensitive adhesive and being troublesome in cleaning of a machine tor coating the 

pressure-sensitive adhesive. - 

[0005] Also an adhesive label on which a releasing paper is laminated is not preferred because of production of a 

30 targe amount of the releasing paper which is a waste stripped from the label, being troublesome in disposal, and also 
from a viewpoint of saving of resources. 

[00061 As a label for solving the problems, there has been known a label which is called a delayed-tack label, 
poor] in the delayed-tack label, a delayed-tack layer is formed on a base material for a label Although the delayed- 
tack layer does not show an acfliesive property at ordinary temperatures, it shows an aohes'rve propertyby heating and. 
a releasing paper is not required and. moreover, it has an advantage that H can be readily f itted on a bottle by only heat- 

inn 

mom] In the delayed-tack layer, particles of a solid plasticizer and, optionally, particles of a tackifier are usually dis- 
persed on a thermoplastic resin having a glass transition temperature of 0-30°C or so. and the solid plasticizer is melted 
by heating, whereby, the thermoplastic resin is plastfoized. resulting in that an adhesive property e F«£"ced . ; 
[0009] As the above-described soGd plasticizer, lor example, dicycfohexyl phthatate is well known (JP-A-6 1009479. 
JP-A-07278521 , JP-A-071 45352. and JP-A-08333565 Official Gazettes). 
[001 01 The above-described delayed-tack label is often prepared through a heating process for drying after coating a 
pressure-sensitive thermaDy adhesive which is an emulsion type on a back surface of a base material. As heating tem- 
perature in the case, a low temperature of not more than 45°C is required in order to prevent manifestation of tackiness 
45 in dicydc^exylphthalate at a stage formation of a pressure-sensitive adhesive layer. 

[001 1 ] However, since the heating at such the low temperature requires a long time of period for a heating and drying 
process, there is a problem that there ends to lower productivity of the delayed-tack label. Further, as described here- 
inabove since a releasing paper is not employed in the delayed-tack label, for example, if it is stored in a heaped slate 
for a long time of period under a high temperature in the summer, there gradually occurs the plasticization of the ther- 
60 moplastic resin by dlcydohexyl phthalate, resulting in that there is caused a so-called blocking that the labels aretrtudk 
each other For that reason, there is a problem that a cooing apparatus is required in order to prevent the blocking. Still 
further there is also a problem that adhesive strength and transparency are disappeared within a short time of period 
in a conventional delayed-tack label. In addition, there have been recently desired a thermoplastic re*n containing a 
plasticizer, which do not adversely affect to natural circumstances, a thermally-and pressure-sensitive adhesive, and a 
66 thermally-and pressure-sensitive adhesive sheet, etc. with a rise of an interest in an environmental protection. 

moi 2] JP-A-08325535 Official Gazette discloses a thermally- and pressure-sensitive sheet in which dicydohexyl 
Dhthalate having an average particle diameter of not more than 4 urn is employed together with a solid plasticizer such 
as N-cydohexyl-p-tduene suHbne amide as a solid plasticizer. Also, JP-A*9067551 Official Gazette proposes the use 
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tjVermally-ser«^^ 
dzersarrftheretardarrtincr^^ 

of the blocking resistance. adhesrva sirens*. ^^^V^^ adnesiv e in which there is cured a layer corn- 
r00131 JP-A-61 009479 Official Gazette discloses a ** r ™*^™*™ 20-100 parts by weight of a crystalline 
Sofa composition comprising 100 .parts by w«gj £j ^ffi^S^bJiJP-MieoiTOia 
?^d»r, 5-50 parte by weiflW an unsaturate 

,o W«alGazettedisclosesanadhes^ 

f ine-based monomer, <b) W^JE**^ ^^S^l 
other vinyl monomers, (B) a crystal P"ast«zer ^ (A) a containing a ream naving a 

an ilaySi-tack type pressure ^ ^S^SSP^ (a) 3-60%by weight of an unsaturated 

glass transition temperature of not '^^ 2 °^r^^^^p h0 ttc monomer, (c) other monomers, m which 
1S ^nomer having carboxyOc group, and <b) ^9™* ^V^inwater-bied emulsion comprising a resin having a 
" "than Si of the resin is ^^^^^T^^ rato^iWW) of 15/B5-50/50 ,n 
Olass transition temperature of ^^J^^^S^s. However, the pressure sensitive adheres are 
™->™nlatile components in the ebove-descnbed respective ror '^"' . resistance. 

ZSZ SS*y satisfied in vtej* -n. £^^£2SZZ£ZZ?^ ^^TZ Z 
[00141 On the other hand, in a de^-ta^ Jabd .n vm«^n time after sticking by heating, the 

employed, since stripping strength shows a ^^fJ^^Sed in thecase that removal is required after uses. 
dXed-tack label enctetobecame "^fJ^SL atSleSitcannotbe employed for bottles on t^prem*e 
As described hereinabove, °*^<**^£^ a ££ » those are stuck on PET bottles, those cannot be recy- 
of reuse by recovery as in. for example, b ^J^^/j~V. t ^ resources. 

° *d X use, resorting in that it is ^f^^^^^its^e adhesive label in which a water- 
rnoisi JP-A-06259016 Official Gazette discloses a ^ er ^'y _^^^, lWamvdroorioblc coating layer are formed 
sSeo ^e^nawetypew^^ 
Sybase materialforaU^^^^^ 
by boiled water or steam. * s * J J^-0^J^ 

label in whichathermally-expansWe ^O^^^srtive adhesive layer, whereby, it can be stnppedby borted 
a base material for a label and a ^^Z^^VbZ^S^b labels can be stripped by boiled wat« or 
water or steam. Although the ^^^"^orb^om^r^ncaled because of a muBMayere structure, 
steam, those are poor in heat resistance, anop^ ' . ^ . 

resulting in that preparation costs become hgn. „„ . wessure -6en5itive adhesive label which can be 

SSl JP-A-06314062 OHtaal Gazette f^^^^^n^e^a^bla microcapsules and awaler-sol- 
s^fhroughimmersion^^ 

ubiTSymer in the thermal-end P^^^^^X pressure-sensitive adhesive occasionally remams 
label, a stripping property can be somewhat ^™^ e ™™^ £X ng & e wa ter-eolub»e polymer, 
at a body tobe stuck, and it is poor in water ^nesive sheet in which a heat-sensitive stnp- 

[OT7?Va-08231929 Official ^«**^%*^^Z£<™^^«™ a base material for a label and 
pabla layer composed °* W^"*™^]** from a body lobe stuck 

srtfve adhesive sheet and the body to be stuck ♦hermaBv-and pressure-sensitive adhesive in which a 

KIT JP-A-08269420 Official Gazette component (A), whereby, there is sup- 

KK evemge molecular ^^^^^^5 S5. sheet in a rolled state. Fcnhat 
pressed ^^^ n ^^^^S^SS^^ excellent In a storing property, since a stripping 
reason, although tie thermally-and P r ^ r ^ 6 _!^!! ( ~, f pT 2 is ^ appropriate in restripoing. 
S becomes high because of thepri "«nrcom^ant a photogravure printing and therefore. 

[0020] Also, printing in surface of a , dela ^^^ ^^"X" ein back sirface of the label is simultaneously 
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sibve adhesive in a sheet obtained. On the other hand, in order to obtain an adhesive strength to be r ^ red ' 
rewired to increase the thickness in a layer of the thermally-and pressure-sensitive adhesive to a certain extent. 
Accordingly, the thermally-and pressure-sensitive adhesive cannot be coated up to a necessary anrount^coabng 
layeMn the photogravure printing, resulting in that there cannot be obtained a thermally-and pressure^ensrdve adhe- 
sive which is capable of producing an adhesive strength to be required. In addition, since a coatmgj speed ■ terge ^n the 
photogravure printing, a drying time of period is short. For that reason, wen though an emulsion of a therma^and 
Sessure-sensitive adhesive can be coated over a base sheet in the amount which is capable of produang an adhesive 
strength to be required, there Is a problem that It cannot be dried before a rolling process after printing. 
[0022] Further, when the thickness is thin in a layer of the adhesive in a conventional thermally-and pressure-sensitive 
adhesive sheet, in the case that it is stuck on a body to be stuck after producing tackiness by heating, an adhesrve 
strength is insufficient immediately after sticking. As a result, there is a problem that atherma^-and pressure^ensrtive 
adhesive sheet is stripped in a packing process or a wrapping process for glass bottles or PET bottles. 
[00231 On the other hand, full-coloration can be readily applied in an ink-jet recording method and, since the method 
is excellent in tow-noise and printing quality, it is rapidly coming in recent into wide us* I n meink-jetrecord,ng rnethoo. 
a water-based ink is employed from a viewpoint of safeness and recording applicability, and printing is attariedby 
spraying small drops of an ink from a nozzle toward a recording sheet For that reason, quick absorption of an ink is 
required in the recordng sheet. That is, in a recording sheet having a low absolve property, an f J s ^ n ^°^« 
surface ol a recording sheet over a long time of period even after termination of pnntang, resulbng m tt^ therecojdmg 
sheet Is partially made dirty by a contact with a portion of a machine, a contact with a worker, and by laminating the 
recordingeheet Further, a large amount of ink sprayed is mbcedty flown out without ebaorpbon .n an in^gesectenof 
a high density, resulting in thai an image becomes blurred. Still further, water resistance is also required such that 
recorded images are nol blurred even in the case that the recording sheet is wet by water. 

[0024] On toe other hand, there has been developed a recording sheet in which an adhesive layer contorting a 
Sayed-tack type pressure-sensitive adhesive is formed on a base material so that it can be stuck on an article after 
Sding chairs, symbols, and designs. Although the recording sheet does not " ^<"" 

atures, since it shows the tackiness by heating, a releasing paper is not required and. moreover, it has a merrt of being 
capable of readily sticking on vessels, etc. by a simple operation of heating. ... ehoo , in ^ 

[00251 For example. JP-A-051 69798 Official Gazette discloses a pressure-sensrbve adhesive printing sheet* which 
k pressure-sensitive adhesive layer composed of a water-based delayed-tack tvpeadhasive <*<^™*£«°^ 
mtesibie base film such as a polyester Am. and printing or printed characters are formed on the surface* the pressure- 
sensitive adhesive layer. Further, JP-A-08207426 Official Gazette discloses a sheet for an ink-jet recording m "tndi one 
surtace of a base material Is coated by an ink-accepting .ayer which contains ^ h8r ^^^" °^^i 
vinyl acetate copolymer and an acrylic resin, a crystalline plasticizer, and a tackrf.er. Stall further, JP-A-09305117 Othaal 
Gazette discloses a delayed-tack type pressure-sensitive adhesive sheet in which at least one surface of a basemate- 
rial is coated by an ink-accepting layer, and further, a delayed** layer composed ^^^^T 
such as a solid plasticizer and an ethylene-virryl acetate copolymer and a tackrfier is formed on the surface coated by 

a y conventional recording sheet coated by a delayed-tack type pressure^ensitive adhesive layer has 
a Disadvantage that an absorption property of an ink is low. and a characters-printing property « poor. 
[00271 On the other hand, there is a problem that in the case that a usual acrylic resin is en^loyed as a mermcplastic 
resin (a pressure-sensitive adhesive) of which a pressure-sensitive adhesive layer combined with an ink-accepting layer 
is composed, although an adhesive strength is high, a blocking resistance is tow. Also, there is a problem toatjnthe 
case thatan ethylene-vinyl acetate copolymer is employed as the thermoplastic resin <a pre^e-sertsAve adhesive), 
although a blockfog resistance is excellent, an ink-absorbing property and an adhesive strength arelow _ 
[0028] Further, there is known a recording sheet in which there is formed a pressure-sensitive adhesvetayer com- 
posed of a hot-melt type pressure-sensitive adhesrve or a delayed-tack type pressure-sensitive adhesive. One surface 
ofthe recording sheet is an ink-absorbing layer being capable of recording characters, symbols, and designs, etc. and 
another surface of the recording sheet is a sticking layer to an article (tor example, a high-quality paper, a coat-paper, 
a plastic fOm. glass, and a metal, etc.). „ . ... 

KwSl For exanple. JP-A-091 46462 Official Gazette discloses a thermally-adhesive type recording paper In which 
anTnk-accepting layer is formed on one surface of a substrate, and there are formed <1) a hot-melt type pressureHsen- 
sirtve adhesive containing a synthetic rubber, etc. as a base resin, and (2) a ^.^^ la ^,^ n '^^^i^; 
tic resin which includes an acrylic resin, eta and a solid plasterer such as dl ^^ h *^ e 
the substrate. Such the recording paper, particularly, toe recording paper in wtach a delayed-tack layer is formed does 
not have tackiness at ordinary temperatures. However, since the tackiness is produced by heating, _therc i ■ , ani advan- 
tage that a releasing paper is not required, and it can be readily stuck to an article by an easy operation of heating. 
[0030] However, in the recording sheet having a hot-melt layer containing a hot-melt-type pressure^nsrtive adhesive 
sud, is acetic rubber, etc., and the recording sheet having a delayed-tack layer containing the sold plastaozer 
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by ihermaJly-shrinking of the adh^ve and f.lm. |a)e| tor a already printed, m which a 

[0033] For example, jp-A-62227182 Off.aal Qaz ^« d ^^ m ^^^B U cc e ssively tormed on a shrinkfilm. 
covering layer and an adhesive layer prirnanly corrp^ 

Further JP A-0431 1432 Official Gazette d.scloses anchoring resin layer, a metal- 

least one direction, in which ^ S3 TnSnTlabel is molded into a cylindrical 

, above, a delayed-tack tabs, has been * a prob- 

*uchadelayed4acklayey«n^ 

lem that in the case that dicyclohexyl P»*a^^cb i .s a_ J^StomeSoSSS etc. an adhesive strength ends to lower 
n^inadelayed-tacklay*^^ 

gg r n ^sr:p?s 

U ajent from a viewpoint of envi renm ^^^ a ^ , p ^ TSeTrea^ sSeS resistance, adhesion, and 
ba^ed coating a B ent does not have ^''"^^^S'^enTtnTn in a soWent-based coating agent Fur- 

pie. confer JP-M»02161!> Oftael Qezetle. <^~™™~^™"" a ™ rt hrfrol.jeMe e»yi grew* B» the use of 

the emulsion polymerization. „, condition, there must be decreased the use amount of 

[0040] ln»eaeeol«»eurtaeeeoeWfl,nnis- ^.^.^ Therelore. In a primer ermewed 
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sized emulsion and/or water-based solution. As an acrylic resin, there are disclosed an acryiate copolymer and a sty- 
rene-acrylate oopolymer, etc. . 
[0043] Further, JP-A-071 02241 Off icial Gazette discloses a a composition containing an acrylic-ernuteified resin and 
a lithium silicate represented by the formula UaO-nSiO* <n is a value of 3-8). According to Examples of the Official 
s Gazette, a methylmethacrylatetoutylacrylate copolymer is employed as the acrylic resin. 

[0044] Still further, JP-A-02308887 Official Gazette discloses a a composition containing an emulsion (A) of a vinyl 
copolymer having carboxylic groups and altaxysilyi groups and (B) a lithium silicate in the solid cornponents weight ratio 

DD^^^eSw^in the compositions described in the Official Gazettes, there is a problem that storage stability, etc. 
w until using thereof is poor, and adhesion to a porous base material is insufficient 

DISCLOSURE OF THE INVENTION 

P046] Accordingly, a purpose of the present invention is to provide a thermally-and pressure-sensitive adhesive and 
16 a thermally-and pressure-sensitive adhesive sheet which have an excellent blocking resistance. 

[0047] Another purpose of the present invention is to provide a thermoplastic resin composition which can be ther- 
mally dried at a higher temperature after coating, and which does not cause a blocking even in the case of storing for a 
long time of period, and to provide a thermally- and pressure-sensitive adhesive and a thermally-and pressure-sensitive 
adhesive sheet which contain the thermoplastic resin composition. 
zo [0048] Other purpose of the present invention is to provide a thermoplastic resin composition and a thermally-and 
pressure-sensitive adhesive which can be thermally dried at a higher temperature In the case of preparing a thermally- 
and pressure-sensitive sheet by coating on a base material, and which has a high adhesive properly and an excellent 
blocking resistance. Further, an other purpose of the present invention is to provide a thermally-and pressure-sen^ve 
adhesive sheet which is high in productivity and excellent in an adhesive property, and which does not cause a blocking 
25 even in the case of storing for a long time of period, and to provide a method for the preparation thereof. 

[0049] Stilt further, other purpose of the present invention is to provide a thermoplastic resin composition and a ther- 
mally- ami pressure-sensitive aonesive which can be thermally dried at a higher temperature in thecase of preparing 
a thermally- and pressure-sensitive adhesive sheet by coating on abase material and, further, which can maintain a 
durability in a high adhesive property and transparency for a long time of period and. further, which is excellent in a 
so blocking resistance. Besides, other purpose of the present invention is to provide a thermally-and pressure-sensrtrve 
adhesive sheet which is high in productivity and excellent in an adhesive property and transparency and. further which 
does not cause a blocking even in the case of storing for a long time of period, and to provide a method for the prepa- 



[00501 Also, other purpose of the present invention is to provide a thermoplastic resin composition, a thermaDy- and 
35 pressure-sensitive adhesive, and a thermally- and pressure^ensrtive adhesive sheet which do not adversely affect to 

natural circumstances. ' ^ ^w^s^ ««h 

[0051 ] Further, other purpose of the present invention is to provide a thermally-and pressure-sensitive adhesive and 
a thermally- and pressure-sensitive adhesive sheet which are excellent in adhesive force, a holding power, and water 
resistance, and to provide a method for the preparation thereof. 

40 [0052] Stil further, other purpose of the present invention is to provide a thermally-and pressure-sensitive adhesive 
and a thermally-and pressure-sensitive adhesive sheet which have a sufficient adhesive strength in practical uses, and 
which can be readily stripped and removed by hands without using boiled water, steam, and a water-based solvent, 
etc.. and to provide a method for the preparation thereof. . . 

[0053] Besides, other purpose of the present invention is to provide a thermally-and pressure-sensitive adhesive and 

45 a thermally- and pressure-sensitive adhesive sheet which can be readily stripped without remaining a pressure-sana- 
tive adhesive layer on a body to be stuck even at a lapse of a long time of period after sticking, and to provide a method 
for the preparation thereof. „ . . 

[0054] Also, other purpose of the present invention is to provide a thermally-and pressure-sensitive adhesive and a 
thermally-and pressure-sensitive adhesive sheet without remaining a pressure-sensitive adhesive layer on a body tobe 

so stuck even at a lapse of a determined time of period after sticking and, moreover, which can be reactty stripped, and to 
provide a method for the preparation thereof. 

[0055] And also, other purpose of the present invention is to provide a thermally-and pressure-sensitive adhesive 
sheet which can produce a sufficient adhesive force even by a small amount of coating volume of the thermally-and 
pressure-sensitive adhesive, and which can produce a sufficient adhesive force even at immediately after sticking. 
55 moss] And also, other purpose of the present invention is to provide a recorolng sheet which is excellent in an ink- 
absorbing property and printing property, and which can produce a sufficient adhesive property by thermally activating, 
and to provide a method for the preparation thereof. And also, other purpose of the present invention is to provide a 
recording sheet which is excellent in a blocking resistance, and to provide a method for the preparation thereof. 
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s formed on one surface of a base material, anda d **»™^hto blocking resistance. And also, other purpose 

and', moreover, which is excellent in a Wockrng res.stenca can be firmly stuck to a 

ffietcT^^^^ 

*nda»eo.o»er purpose of "e.^i,.^ 

S^roied weatheraWOty ^^J^^^Z^^^ « *"* 
adhesion to a base material in a ^er^as^ roat.^ agent ^ ^ water-based resin conpoeitron. 

as an alkoxysilvl ore**, and to ^ w ^ a ^^^^^^a Jter-based coating common whx* is 

ITe found (1) capability °«9 * ^ ra ^^%Tem^Se Sen sticking a label. (2) «P^^'- 
, of a specified plasticizer. and capabrtrty * btasodzed by the simultaneous use of two Wnds of 

vatiniatemperatureatwhlch ^^f^^^^^^^re sticking a label, and capability of 
specffied solid plasticizers, capabBrty of causing ! 3^ oeriod (3) it is exceedingly useful in view of 
SSng a rtgh adhesive property and transparency '^J™ ^^change in histomorphCogy for a testes 
sXeWfoU human bylheuseofaspe^^ 
, ^TTL which a specified amount of a solid plasticizer is 9^W^Trl {5) tackiness during heating is 
5 wi^nXt^eandhoH^ 

excellent in the case of prepanng a ^^^^^fe^ convpo Sg component for a thermally-andpressure- 
specified range of a weight average nxJecular w^^icn is a wrr^ * achieving a determined role. (6) 

feSive adhesive, and the sheet can be ^^f^^^^Za point of a solid plasticizer anda 
,o if the dHterence (drop of a melting point) ^^^VnTc ^uT-sen^e adhes^re layer formed by haating a water- 
melting point of the solid plasticizer in a *ermal^ SZSZ wndition on a base sheet, blocking is not caused 
based^maBy-and pressure-sensitive ^^J^^aptto Sel%.evate. (7) capability of being reader 
even though being stored in a place at wNdv te^***"™ ^ „ and , ^reover. even after a lapse of a jme of 
stripped without boiled water and wrthotf f"*"^™^*!!* ^ adhesion ability at a period of 6 months e 
oeriodin a thermaDy-and pressure-sensitwe Sheave she« J^nsMve adhesive sheet in which an adhe- 
nS^nedwiminaspecrfiedrang^^^ 
sivepropertyiscausedbyheabW 

amount of ooatJngvolumeof athern^lly-andp^n^e^e^nea ^ preesure^ensittve adheewe 

to be stock in a thermally-and preesure-sensrtive < *^'™'^,~£ e^eds a determined value when a ther- 

» Z Seated in a coating amount ^^J^^SS'^SZ^Sl!^ capabi^of c^r^gh 
mally- and pressure-sensrtwe adhes^ sheet « printing ability by an ink-absorbing layer composing 

adhesive force together with an ^^ in which an ink-absorbing layer is tormed 

of a specified acrylic polymer and a soUd ^^f^^^^S^ another surface of the base material, block- 
over one surface of a base material, and a^^*^^^:^ solid plasticizer for constructing a delayed- 

« ^ Stance is remarkably improved by using ^^^^^"^^Sher with being capable of raad- 
SkW^D capability of rnainte^ing a high adh ^^^^^TJadheeU layer of a shrink label is con- 
ily sticking and fixing to bottles by employing ^^^^J^a^ers. (12) capability of obtaining a water- 
shed by a delayed-tack layer ^^"'"^'^^^^Sn^ r^r^ while maintaining water resistance, 
based ream composition having an '"^^^^^ a^wate^oTresin solution obtained by a sototion 

so solvent resistance, and ^^ZZ^^^^^^^ ^ * 

polymerization using a pr^nzable unaat^ monomers, and a polymenz- 

rated monomer having at least one of ™^W<***> ™^T^d m) an adhesion to both of a porous base 
Si unsaturated monomer having a and storage stabl- 

materialandanovercoali^ 

ss ityurrtithe use by using a core*hell type paNvalent epoxy compound, and other monomers rn com- 



1^4 W r — 

erizabJe unsaturated monomers. 
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[0062] Based on the above descriptions. the present invention has been completed. 

[0063] That «. the present invention provides a thermoplastic resin composition coding a ^^^^^ 
a solid plasticizer. characterized in that the solid plasticizer is at least one compound selected from the group of three 
kinds of compounds (Q a muWester compound of (A) (A1) an alcohol having a substituted cydohexane nng £ asubtt- 
5 tuted cydohexena ring substituted by at least one of an alkyl group and having at least 3 carbon* 

(A2) anateohol having a bridged ring containing at least one of a sbc-membered carbon rlngwrth (B) a Po^Jedd 
fS a phosphorus compound having a matting point of 55-100'C or a phosphorus compound represented by the fol- 
lowing formulae (1a), (1b), (1c) or (2) 



16 



25 



\ 0 



6 o 



(la) (">> 



R'O-P-OR 4 R 5 -P-R : 

O R 6 
R 3 

(1C) (2) 



» pnthe formulae, R 1 , R» R 3 , R*. R . R 3 ". R s . * 6 . and R* are a ^^"^"^^^f^ 
tively, A is a divalent hydrocarbon group or a heterocyclic grot* k is 0 or 1, nl m ^*"«^^^*Ji 
^airtR^arenrtsiniuilaneousty^ •«'- a ~ 
Ain the formula (1a). R 1 *. R 3 *, and R 4 * in the formula (1b). R 1 , R 3 . and R* in the formula (1c). R* R*. and FJm the 
fonTta (2) may forma ring containing phosphorus atom by bonding of at least ^f^^^j^?" 

as diester compound of (C) (d) hydroquinone or lesorrinol herein benzene nng may be sitetrtuted by an alkyl flroup, or 
(^tS!Zein benza^-^is substituted by an alky, group wfth (D) an organic monobasic aad (here-natter. rt 
is occasionally called as "the thermoplastic resin composition 1"). 

SS^^er^TpVesent invention provides a thermoplastic resin composition containing a Ihermoplastic resin and 
SSS plaSSr dSed in that the solid plasticizer ia constructed by a combination of at least ^"pounda 
« JeSJd^tS group of four kinds of compounds (0 « murtiester compound of (AHA1)an * *J£ 

Seo^dohaxanering or a substituted cydohexene ring substituted by at least one of an alkyl *"f^^^^ 
3 carbons in the alkyl group, or (A2) an alcohd having a bridged ring containing at "east one sa-membered caftoni nng 
wrS^a ^^ackfja) a phosphorus compound having a matting point of 55-1 0O°C or a phospbon,scorrpound 
represented by the following formulae (1a). (1b). (1c) or (2) 
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_ ... 



(la) 



R l 0-P-0R 4 R 5 -P~R 7 
(1C) (2) 



(lb) 



. * . « oi R z r» r4 r1« r»» R^.RS. R 6 . and R 7 are a hydrocarbon group or a heterocyclic oroij), rwt»c- 

[ n the formulae. R ,R . R». ft, h , h . " • " • wteo or 1 n is an integer of 1-3. however, R™. ft", and 

livery. A is adhralent hydrocarbon group or hrte ~^££^J* " ^ r2^1SaS *e formula (1a). R 3 . R 4 . and A 
S^are not sirnultaneously a P^W^ ) ^»»* *ta«Xm* (1 c). R 5 . R 6 . and R 7 in the for- 
intheformula (1a). R 1 ». R 3 ". and R 4 * Ob) R .^na tfSLsttwo groups, respectively.], and (Hi) a 

and a soBd piaster, characterrzed '"that the solrf pi « ^SSS-rtna or a substituted cydohexene ring 

, ally called as "thethermally-and P r ^^'^ e ^^^ wewwewBI « w adhesive containing athermoplas- 
[0069] And also, the present inventron .P^^^.^^^^^^^Lted by an epoxy conpound (E) 
«c r etin composHicn and a solid <^ a **^^ e J^^^ 
andapolymer (F) of a polymerizable unsaturated compound (hereinarter.n«oc««on 



50 



55 
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sus a raiting point of the solid plasticizer in a thermally-and pressure-sensitive adhesive layer termed by heating the 
water-based thermally-and pressure-sensitive adhesive at 40°C tor 2 minutes on a base sheet is less than 3 C (here- 
inafter, it is occasionally called as "the thermally-and pressure-sensitive adhesive 5"). 

fO073I And also, the present invention provides a water-based thermally- and pressure-sensitive adhesive sheet, 
wherein a pressure-sensitive adhesive layer cortposed of the abo^e^^ 

sive 1 . 2. 3. 4. or 5 is coated on at least one surface of a base material (hereinafter, It is occasionally caled as "the ther- 
mally-and pressure-sensitive adhesive sheet 1"). . u 

[00741 And also, the present Invention provides a method for the preparation of a thermally-and pressure-sensitive 
adhesive sheet which comprises forming a pressure-sensitive adhesive layer composed of the thermally-and pressure- 
sensitive adhesive 1 . 2. 3. 4, or 5 by coating on at least one surface of a base material. . . 
mm And also, the present invention provides a thermally-and pressure-sensitive adhesive sheet, wherein a ther- 
mally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tacWfier. and a solid plastkazer * 
coated on at least one surface of abase material, characterized in that an adhesive strength when being s^toabody 
to be stuck after tackiness is produced by heating the thermally-and pressure-sensitive adhesive sheet is 100 gf/25mm- 
600 gf/25mm at a period of 6 months lapse (hereinafter, it is occasionally called as "the thermally-and pressure-eens- 

^reT 6 And als^'the present invention provides a thermally-and pressure-sensitive adhesive sheet, wherein a ther- 
mally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tacWfier, and a solid plaslicizer is 
coated on at least one surface of a base material, characterized in that a coating amount of the thermally-and pressure- 
sensitive adhesive is less than 5 gftn 2 . and an adhesive force when being stuck to a body to be sticked after tackiness 
is generated by heating the thermally-and pressure-sensitive adhesive sheet is not less than 100gf/25mm (hereinafter, 
ft is occasionally called as "the thermally-and pressure-sensitive adhesive sheet 3"). ^_ ■ 

[00771 And also, the present invention provides a recanting sheet wherein an ink-absorbing layer composed of an 
acrylic-based polymer containing 5-50% by mol of a hydrophilic monomer which is a constructing nwwmer and a solid 
plasticizer is formed on at least one surface of a base material (hereinafter, it is occasionally called as The recording 

[0078] "And also, the present invention provides a method for the preparation of a recording sheet which comprises 
forming an ink-absorbing layer composed of an acrylic-based polymer containing 5-50% by mol of a hydrophilic mono- 
mer which is a constructing monomer and a sofid plasticizer on at least one surface of a base matenaL 
[00791 And also, the present invention provides a recording sheet wherein an ink-absorbing layer is formed on at least 
one surface of a base material and a delayed-tack layer composed of a thermoplastic resin, a solid plastiazer. and a 
tacWfier is formed on another surface of a base material, the aoOd plastidzer is at least one compound selected from 
the group of three kinds of compounds (i) a multieeter compound of (A) (A1) an alcohol having a substituted cydonax- 
ane ring or a substituted cydohexene ring substituted by at least one of an alkyl group and having at least 3 carbone , m 
the alkyl oroup. or (A2) an alcohol having a bridged ring containing at least one of a six-membered carbon nng with (B) 
a polybadc add. (iia) a phosphorus compound having a melting point of 55-100«C or a phosphorus compound repre- 
sented by the following formulae (1 a), (1 b). (1 c) or (2) 

R'O-r- ?-0 -A- 0-t- P-0 K 4 



\ i 

\R 2 /» 



0 / 0 0 

-2 / R J R» 



i 



(la) (lb) 



R l 0-P-0R 4 R 5 -P-R 7 

i l- 

R a 

(lc) <2) 
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lively. A is a divalent hydrocaroon group « . '"'JV^'^^T r 1 r 2 and A in the formula (1a). R-.H .ana* in 
R*» are not simultaneously a ph«* groupor ^^f^a^V^^Smula (1c). R 5 , R 6 . and R 7 in the formula 

Seals occasionally called as the recording sheet n 



to 



16 




61 two compound groups selected from the group <n substituted by at least one of 
v „ , , „..a,coho. having a substituted t*TJSStS) »SU a bridged ring containing at 
an alky, group and having at leasts carbons ^^^(Saph^hor^ cor^ound having a melting point 

,i 0 Ao-a-oV°p-o^ R^4-° R4a 



\ o ! K 



I 

0 

R3 a 



(la) 



r'o-p-or ; r s -p-r : 

0 R s 
R 3 

(lc) (2> 



(lb) 



so 



65 



clohexylpnthalate. „ ^m-hased resin composition obtained by emulsifying while adding 

100811 And also, the present invention P r ^f 68 ^ er ba ^ r ^ S " ^ ^ m m (G) apolymerizable unsatu- 

2S* £L motion obtain* through a ^»jg£^J^* ^ a^ySbie ur«d 
rated monomer having a hydrotyzaWe sW*°"*J S«mS!£L*Um unsaturated monomer having a poly- 

monomers. a water-based coating agent containing the water-based resai composi- 

[0082] Abo, the present invention provxJes a water -twt>«u wa 

r^Surated monomer represented by general formula (XXX.) 

CrVCtR^lOOOR 32 000(0 
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On the formula. R 31 is a hydrogen or a methyl group, and is a substituted alkyl group having an epoxy ^group , or a 
epoxy group-equivalent compound) and/or (L) a polyvalent epoxy compound havmg at least two epoxy groupsinttw 
molecule with 95-50% by weight of (M) other polymerizable unsaturated rnonomers wh.ch are copolyrrwrizable with the 
00 a polymerizable unsaturated monomer and the (L) a polyvalent epoxy compound, and shell components arsoorn- 
prised a copolymer of 2-50% by weight of (N) a polymerizable unsaturated monomer having cai^ic groupwrth 98- 
50% by weight of (M) other polymerizable unsaturated monomers which are oopolymenzable with the (N) a polymeriz- 
able unsaturated monomer having cartxwylic group, and a water-soluble silicate <P) represented by general formula 
(XXXII) 

MgO-xSiOz oooai) 

nn the formula M represents an alkali metal belonged to No IA group hi the periodic table, and x represents the number 
of 2.0-7.5) in a mixing proportion ratio of (O):(P)=10:1 -1:10 by we^ht based on the solid content 
[0084] It is to be noted that an "acrylic-based'' monomer and a ^ethacrylkvbasefir monomer are named genencally 
as a "(meth)acrylic-based" monomer in the present specification. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[Thermoplastic resin composition and thermally- and pressure-sensitive adhesive 1] 

[0085] The thermoplastic resin composition of the present invention contains a thermoplastic resin and a eofldplas- 

[0086] As the thermoplastic resin, there are enumerated, for example, an acrylic-based polymer containing 
me* acrylic acid or esters thereof as a monomer, which includes a homo or copolymer of a (meth)acrylate. a styrene- 
(meth)acrylate copolymer, a vinyl acetate-(me1h)acrylate copolymer, an ethylene-(meth)aerylate ccpobf^.ttjtW- 
ene-(r^eth)acry1icacid copolymer, a (meth)acrylate-(meth)acrylic acid copolymer, a stvTene-acrvtonttriMmeth)awy1ate 
copolymer, a styreneKmeth)acrylateKmeth)acryHc add copolymer, a atyrene-acrytoniMe-(rnet^^ 
acid copolymer, an ethylene-vinyl acetate-(meth)acrylate copolymer, a vir»ylpyrrolidoneKmeth)acrylate copolymer, and 
a styrene-butadieneKme1h)acrylic acid copolymer; a vinyl acetate-based polymer containing vinyl acetate as a mono- 
mer such as a vinyl acetate resin and an ethylene-vinyl acetate copolymer; a synthetic rubber such as a styrene*uta- 
diene copolymer, an isobutyrene resin, an isobutyrene-isoprene copolymer, a butadiene resin, a styrene-isoprene 
copolymer, and an acrylonitrfle-butadlene copolymer, natural rubbers; an ethylene-vinyl chloride copolymer, a vinyl 
chloride-vinylidene chloride copolymer, a virtytpyrrolidone-etyrene copolymer, a chlorinated propylene resin aurethane 
resin, and an ethylcelulose. etc. The thermoplastic resins may be solely or in combination of two or more 
[0087] A preferred thermoplastic resins include the acrylic-based polymer [for example, the acrylic-baseo porymer 
containing a (meth)acrylate as a monomer], the vinyl acetate-based copolymer, the synthetic resin, and the natural rub- 
bers, etc Of the acrylic-based polymer, particularly, there are preferred the acrylateKmelh)acryla^copolyrr^^r 
example, a copolymer of a Chalky! ester of acrylic add and a C 1-4 aKyl ester of methaerylic and), the acrylate- 
(meth)acrylateKmeth)acrylic add copolymer [for example, a terpolymer of aC a . 10 alkyl ester of acrylic aad and a C,- 
'alkyi ester of methaerylic add and (meth)acrylicadcf]. and an acrylate-styreneKmeth^acr^ic aod <^y^^ am ; 
pie. a copolymer of a Quo alkyl ester of acrylic add and styrene and (m^)acrylfc acxfl wh,dv a ^ 
copolymer containing an acrylate (a Cmo alkyl ester of acrylic acid), a methacrytate (a C M alkyl ester of methaerylic 
acid), or styrene as a comonomer. ,.,. „,,.„„ nt 

[0088] Glass transition temperature (Tg) of the thermoplastic resin can be appropriately selected in conateratxjn of 
kinds of a body to be stuck within a range in which an adhesive property and blocking resistance are not deteriorated 
when it is employed for a shrink label. In usual, it is -10 to 70-C or so In the case that the glass transition temperature 
is less than -ICC, the blocking resistance is apt to lower. On the other hand, in the case that the glass transition tem- 
perature is too high, an adhesive property is apt to lower. • 
[0089] It is to be noted that in the case that the solid plasticizer is. for example, a phosphorus compourxl, the glass 
transition temperature (Tg) of the thermoplastic resin is preferably -10 to 25«C or so, more preferably -5 to 20°C or so, 

and most preferably 0 to 1 5*C or eo , 

[00901 In the thermoplastic resin composition 1 of the present invention, as a solid plasticizer. there are employed at 
least one compounds selected from the three kinds of components consisting of the above-described {0 a mult ester 
compound (a first compounds group), (iia) a phosphorus compound (a second compounds group), and (ma) a diester 
compound (a third compounds group). 
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10 



16 



{{0 Multiester compound] 

stituted group in the cyclohexane nno or tte <flohe«n8j «. there are e 

described one or more amy. groups '^^^^^^Z below, a substituted cydohaxenoi 
example, a substituted ^^^^^^\*^^S^oh^ h^ng carbony. group represented 
represented by the torrnutee ^lO-Wde^^b^ ^JJ^, ^ presented by the formula (XIII). Fur- 
by the formutoe (XIHXII). and a «M*M ' h ^^ ne a eix-membered carbon ring, there are enu- 
ther. as the alcohol (A2) having a bndged ring ^JS^'iSeh ■ ?Sdge is termed by bonding of an alkylene group 
merated. tor example, an alcohol having a bndged nng in^ cn a onog Raiding the eix-merribered car- 
SUeen two carbon atomeother ^ij^^tT^^ °«* ** ^ "1 ^ 

^ a *^e^ 
(XX) and {XXI), etc. 

OH 



ID 



OH 

2k 





(ID 



(HI) 



(IV) 



40 
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(V) (VI) (VII) 

OH OH OH 

,o y'x . a 

(VIII) (IX) (X) 




(XI) (XII) (XIII) 



OH OH 
(XIV) (XV) 



(XVI) (XVII) (XVIII) (XIX) 

OH OH 

... Xi ■ 

(XX) <XXI) 



[0094] Ot the alcohols, there are preferred the substituted cydohexanol (Al I) which is substituted by one or more aJkyl 
groups hawing total carbon number of not less than 3 in the substituted group, which is the alcohol represented by (I)- 
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15 



20 



25 



represented by the formulae described beta*. 

Ov 



0 

6 o 



o 

o nu ^ 0 

below. 



„ and a potent can**** add (terephtha.ic acid. isophthanc acid) represented by the forrrciae describad 

COOH COOH 

6 <x 

» T COOH 

COOH 

^ r ^"^T) "I^Eono. (A) «h the polyba^c acid (B), Ws(3,3 1 5-birneahytay- 
clohexyl)pnthatote represented by the formula described below. 



40 



45 



60 



66 



0 V 



is particularly preferred which is obtained by a reaction of 3.3. Wirnethyteydohexano. represented by the formuta (0 
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with phthalic anhydride. 

[0099] It is to be noted that the above-described 3,3,5-trimethyi cyctohexanol contains a cis-compound and trans- 
compound which are a geometrical isomer by a relationship of a steric position of hydroxy! group and 5-position methyl 
group, in the present invention, there can be employed a multiester obtained from any of isomers thereof. Further, there 
can be also employed a multiester obtained from a mixture of the isomers. For example, as the above-described 
bfe(3 3 5-trimethylcyclohexyl)phthatetB, there may be employed any one of ttsfrans-a.a.S^methyk^o^ 
late 'bis(cis*,3,5-trimethylcydoh and a mixture thereof. In the case that bis(3,3 t SWmethylcy. 

clohexyl)phthalate is employed as a solid plastlcizer, a ratio [trans-compoundWs<ornpoundl of the trans^omp<Xjnd 
with respect to the cis-compound is preferably 0/100-40760, more preferably 0/100-15/B5. most preferably 0/100-5/95 
in view of an initiating temperature of plasticization and, above all. bts(ds-3.3.5^imethylcyctohexyi)phthalate is prefer- 

[O^oT^ multiester compound (i). there are preferably employed bis(1-adamantyl)iso- 

phthalates which may have alkyj groups (for example, a C^aUcyl group) such as methyl group in the adamarrtine ring, 
which include bis(l-adamantyl) isophthalate (a melting point of 141«Q and bisp.MimethyM ^damantyOisopWhalate 
(amelting point of 88"C); bis(1-adamanty0terephthalates which have at least onealkyl groups (for example, a C^alkyl 
group) such as methyl group in the adamantine ring, which includes bis{3.5-dmelhyl-1-adamantyl)terephttialate (a 
melting point of 176°C); and tes(1-adarriamyl)phthalates which may have alkyl groups (for example, a C^alkyl group) 
such as methyl group in the adamantine ring, which include bis(1-adamantyl) phthalate and bis(3,5^imethyl-1-ada. 

|^^ P ^eatw^esaTbed multiester compound (i) can be prepared by a publicly-known or conventional esteriftaa- 
tion method from the alcohol (A) and the polybasic acid (B) or a reactive derivative therefrom (for example, an acid 
anhydride, an acid halide. and an active ester). For example, the above-described multiester compound (O ^an be 
obtained by allowing to react the alcohol (A) with the polybasic acid (B) under the presence of a catalyst which is a pro- 
tonic acid for example, by allowing to react in a solvent such as toluene, and then removing by-produced water, 
mi 02] A melting point of the multiester compound (i) preferably ranges in 70-160*0 or sa m the case that the mehng 



point in the multiester compound (i) is lower than 70°C, a blocking resistance is apt to lower and. m the case of < 
ing 160°C. it requires a long time for melting, whereby; it is anxious that productivity lowers or a base matenal rs deteri- 
orated. The multiester compound (i) is employed solely or in combination two or more kinds. 

[(iia) Phosphorus compound] 

[0103] The previously-described phosphorus compound (iia) includes phosphates, phosphites, andphosphines, etc. 
As the prevfouely-descriDed phosphorus compound (Be) having a melting point of S5-100«C, there are enumerated 
compounds represented by the formula (1) or (2) described below. 



R 8 -P-R T 

(1) <2> 

pn the farmulae. R'-R 7 represent a hydrocarbon group or a heterocyclic group, respectively. A represents a divalent 
hydrocarbon group or heterocyclic group, k represents 0 or 1 . m represents an integer of 0-3. R\R* andA (whenm=.1 
R 4 . and A (when m=1 to3). R 1 , R 3 , and R 4 (when m=0). R s . R 6 . and R may form a ring cortaimng phospho- 
rus atom by bonding of at least two groups each other, respectively.]. 

[0104] The previously-described compound represented by the formula (1) includes a compound represented by the 
formulae (1a). (1b). and (1c) described below. 
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P-O-A- 0 
I 

0 
R* 



o 6 o, 

R 3 R 3a R J 



(la) <«» U«> 

. oi a p3 B 4 r1« R aa R te R s R«. and R 7 represent a hydrocaibon group or a heterocyclic group, 
[in Ihe formulae. R . Rz. R 3 . R . « ■ R „ heterocyclic group, k represents 0 or 1. n represents an 

respectively. Aim* £ WJ|*^ JSJSJSSIJSK 4***^ group. R 1 . R*. and A R • R*. 
imegerof^J^arJR^^ 

cydoaliphetic hydrocarbon group includes a cyctoaM^ Z a^SSohSS group; and a hydrocarbon 
cydoocty. group: a cydoalkeny. and J adamantyl group, etc. The 

group having a bridged ring such as norbonyl «W«JSKSb«i nun*er oM-12 or so such as a methyl, ethyl, pro- 
aliphatic rrydroca^groupindudj group having a carbon number 

of^sSa^ 

can 2 exemplified a ^"^T^r^^^^ £oup: an ary. group such 

and an oxo group, etc. . . nrrkfTMtin hydrocarbon group, there can be enumerated pbe- 

[0108] Asatypicalexampleofttep^ 

r**oup;apr^gr*>u^^ *»*> ^etrry.phenyjgro^ 4- 

enyl group, a phenyl group having a C, c 4 aiKyi 9™P™ ' 7 2 ,6-dimethylphenyl group. 2-ethylphenyl 

» methylphenyl group, fc^™**?**^^^ emphatic hydrocarbon group, 

group, and 4+butylphenyl group, tea Wcal e^a ^P^^^ 3 X«rimethylcydohe*yl group. 3- 
inere can be enumerated cydc^yt^,^ group. 
oxo-1.5.5-trimethylcydohaxyl group. f^^^^^SJSSn group, there can be enumerated an aiKyl 

« ^boS^SgrCS^ 

» Whet^^ 
corrteiningocygena^ 

containing sulphur atom such as 2HMen£ group. ^^^^^ g roup6 may have a substltuent. 

• 2-pyridyl group, P«P^^ SSrt^ex2SeS« pS^eecrtoed hydrocarbon group. 
[0110] The substltuent includes the 8 ^ a e *^*^c foed A indudes a divalent aromatic hydrocarbon group. 
0111] Thedivalent hydrocarbon group m the &™^J 6 ^™* $T£Z>n group, The hydrocarbon groups may 
a drJent cyCoaliphatic ^^ n ^ a ^^^X^^^^^ atom, sulphur atom, and 
be combined by at least two there* through or nottorougn SUC h as the substituents 

« oarbony. group and. further, those R 1 " r7 > etc. 

exemplified as a substltuent which may ^^^f^^2°Sre«e enumerated 1 ,2-phenylene. 1 ,3-phenylene. 
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are enumerated a cycloalkylene group such as cyctohexylidene. 1 ,2-cyctopertylene. 1.2-cyctohexylene. 1 .3-cyd^iex- 
ylene, and 1 ,4-cyclohexytene groups; a cycloalkenylene group such as 2-cyctohexene-l ,4-<llyl group, a divalent bndged 
ring group such as adamantine-1.^diyl. etc Further, as the dvalent aliphatic hydrocarbon group, there are e^erated 
an alkylerw group having a carbon number of 1-6 or so such as methylene, ethylene, trimethylene. 2-metnyilnmetnyl- 
ene 2 2-dimethyHri methylene, and tetramethylene groups: an alkenylene group having a carbon number of 4-6 or so 
such as propenylene group; and an aMnylene group having a carbon number of 2* or so such as propylene group, etc. 
[01 1 3] As a typical example of the divalent hydrocarbon group in the previously-deserted A, there can be exempfffied 
1.2-phenylene. 1 ,3-phenylene, 1.4-phenylene. 1,4-naphtylene. 1.1-diDhenylmethane-4'.4"-diyl, 1,1-dfchenylethane- 
4'4"-diyl 2 2-diphenylpropane-4'.4"-dryt. 2,2-diphenytoutane-4\4"-cSyl, 4,4'-biphenylene. 1,4-cyetohexylene, 1,5,5-tn- 
methylcydoheo(ane-1.3<liyl.6-oxo-2.4.4Hrimetriyl^ -CH 2 -1 ,4-cydohexylene-CH 2 -. 1.1-dfcydohex- 

ylethane-4*4--diyl. 2.2<Kcyclohexylpropane-4\4"-diyl. 2,2-olcyclohexylbutane-4 , .4."-diyl. adamantine-1.3-<iyi. 5.7- 
dlmethyladamantine-1 ,3-diyl. trimethylene. 2-methyltrimethylene. 2.20imethyHrimethyl©ne, and tetramethylene grot**, 
etc 

[0114] "me divalent heterocyclic group m the previously-described A includes a divalent group in which two hydroxy! 
groups are removed from a multivalent heterocyclic alcohol or phenol (tor example, saccharides such as isosorbide, 
isomannide, sucrose, and lactose). 

[0115] The hydrocarbon groups may be combined by at least two groups through or not through a bonding group such 
as oxygen atom, sulphur atom, carbonyl group, and carbonyloxy group and, further, those may have a substituent The 
substituents include a group such as the substituents exemplHied as a substituent which may be possessed by the 
hydrocarbon group in the previously-described R 1 -R 7 , etc. 

[0116] Also, the previously-described divalent hydrocarbon group and heterocyclic group may be combined through 
the Dreviously-d escribed bonding groups. . . - - 

[0117] in the previously-desoibed formula (1a). * is preferred that at least one of R'-R 4 (particularly, all R *Rj is an 
aromatic hydrocarbon group. Further, a preferred A includes a divalent hydrocarbon group containing at least one diva- 
lent aromatic hydrocarbon group such as 1 ,3-phenylene group, and a hydrocarbon group containing at least one diva- 
lent cycloaliphatic hydrocarbon group such as -Ct^-I .^cyclohexylene-CH^. n is 1 or 2, and particularly, it is preferably 

[0118] As a specific example of the phosphorus compound represented by the formula (1a), for example, there are 
enumerated diphosphates such as 1 ,4-cydc^exanedimethanol bis(diphenylphosphate) (a melting pant 9TC) and 
resordncx t>is[cfi(2.6^imethylphenyDphosphate] (a melting point 95°C). eta k ^ m _ . _ . /1M 

[0119] A preferred compound in the phosphorus compound represented by the previously-descrtoed formula {ID) 
includes a compound in which an R 1a , R*\ and R 4 * are an aromatic hydrocarbon group or an aralkyl grouyyand cyclic 
phosphates in which at least two groups in the R 1 *, R 3 ", and R 4 * forma ring containing phosphorus atom by bonding 

mST a^ a spetfic example of the compound (phosphates) represented by the formula (1b), for example, there are 
enumerated cyclic triaryl phosphates which contain a phosphorus atom as a constructing atom in the ring such as trf(4- 
methylphenyO phosphates (a melting point 78*Q which is a tri(methylphenyl) phosphate, and a triaralkyl phosphate 
such as tribenzylphosphate (a melting point 65*C), and a compound <a melting point: 95-1 10*C) represented by the 
formula (3) described below. 

0 

/RL 0 J/KK 2 s^CH 2 OH (3) 



[0121] In the formula (1c), it is preferred that R 1 -R 4 are an aromatic hydrocarbon group or an aralkyl group. 
[0122] As a specific example of the compound (phosphites) represented by the formula <1 c), tor example, there are 
enumerated a triaryl phosphite such as tri(4-t-butylphenyl)ph06phHe (a melting point: 75°C). 
[0123] In the previously-described formula (2), R 5 -R 7 are preferably an aromatic hydrocarbon group. As a specmc 
example of the compound represented by the formula (2). for example, there are enumerated triaryl phospWnes such 
as triphenyl phosphine (a melting point: 80°C) and tri(3-methylpheny1)phosphine <a melting point 100°C). 
j roi24] The phosphorus compounds can be obtained by a well-known or publicly-known method, fior example, the 
phosphates can be obtained by allowing to react dichtorornonophosphate such as phosphorusi wychtorWe and aryt- 
dichlorophosphate or chlorodiphosphate such as diarylchtorophosphate with a compound containing hydroxy! group 
(an alcohol or a phenol) which corresponds to a desired compound, optionally, under the presence of a base such as 
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P"^' 11 * . w . • „ «K rteA hnroB atom as a constructing atom in the ring can be obtained 

10125] T»e cyclic phosphates which contein a f™**£*^ 0 rfour valenf) compound containing 

to . or a phenol which corresponds te ^ f^^^iJ^Xlng Z react phosphorus trichloride wHh a 
phines (triphenyl phosphines. etc) can be ^obtained ^"J"*" ^nde to a desired compound, 
brignard reagent (pher^gn^urr bronze. e^ which r ^^^ the previouslj^cribed formulae (1a). (1b). 
[0127] Histobenotedthalinthephosp h °"« torWanJ le. ft rrwbe 50-160'C orsa preterably 



is more kinds. 

pia) Diester compound] 



LVunj 1 - 

drofuran ring. , fr1 . ^.Mujnone or resordnd in which benzene ring may be substituted by an 

» [0131] Asmeprev,ouslyslewnbed^^c1) h^o^^^ 

alkyl group, there are ^•T^ h| £S52 roauinonTrreorclnol. 4-methylresorcinol, 5-melhylre- 

- *"****«^ 

« example. 3-methyteatechol. ^SSSS^SS m aliphatic cydoaliphafic aromatic and h* 

^F^t^^oaliphatic monocarboxylic add. there are = erated a 3-8 membered cydoa*ane car- 
5 «222 alc^SentanTca^ic acid ^^S^ZSS^^ carboxy* add such as benzol 

atom (fluorine, chlorine, and bromine, etc) '"^^om^nng. compound, there are exemplified hydroquinone diac- 
Kar^^^JnM 

described component (C) with the previoudy-descnbed organic monobas* ana or 



so 
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example, an acid halide. an active ester, and an acid anhydride, etc.) <D) according to a publiely-toiown esterilication 
method, optionally, under the presence of an acidic catalyst or a basic. ^ 
[0139] Further, a di ester compound of 3.4.5-trimetiylcatechol with the organic monobasic acid can be obtained by 
allowing to react 2.6,6-trimethylcydohexene-2-en-1 ,4-dion<kBtoiscphorone) with an acyfating agent tan actd anhydride, 
an acylhalide, and enolesters. eta) corresponding to the previously-described organic monobasic acid under the pres- 

mum a "n^mettrod?as the acidic catalyst, there can be employed any of a protonic acid and a l^add. As the 
orotonic acid, there are enumerated a super strong acid (SbF 5 , SbrF 5 -HF, SbFs-FSO a H, and SbFsrCFaSOaK ete), an 
organic or inorganic acid such as sulfuric add, hydrochloric add. phosphoric acid, fluoboric add, p4oluene sulphorec 
add. chloroacetic add. picric acid, and a heteropolyadd. etc. Further, as the Lewis add. there are exemplified, for 
e xainple.BF3.BF 3 0(C 2 H^2.AICl3.andFeCI 8 .«& 

[0141] Use amountot the catalysts is 0.001-20% by mol. and preferably 0.01 -15% by md or so. ^ 
mi42] Still further, as the previously-described catalyst a solid acidic catalyst can be also employed. Tl» sdid aodw 
catalyst includes a strong acidic ion-exchange resin [for example, a styrene-dMriylbenzene sutohonic acKHwsed lon- 
exchange resin such as Amberlist 15 (manufactured by Organo, Ltd.)]; a super strong acidic resin (tor example, a f toor- 
ized sutohonic acid resin such as Naphion NR50 (manufactured by Aldrich. Ltd.)]; an aluminosilicate such as a zeolite 
or a silica-alumina, or an inorganic oxide (inducting a composite oxide); and a solid acidic catalyst in wfach me previ- 
oustv-described protonic adds or Lewis adds are carried on a carrier (for example, graphite, a mefal sulphate, a metal 
Side, an activated carbon, an lon-exchange resin, a zedite. an alumina, a silica. 

zirconia. titania-zirconia. and kaolin, etc. particularty. a porous earner). Use amount of the sold aodfc catalyst is 0.1- 
1000% by weight, and preferably 5-1 00% by weight or so basedon the tetwsophorone. _ . . .. . 

[0143] Use amount of the previously-described acylation agent is. for example, not less than 2 mol, and preferably 3- 
1 0 mol based on 1 mol of the keioisophorona Tne acytation agent may be also employed as a sotvert. 
roi441 The reaction of the ketoisophorone with the acylation agent may be ateo carried out m the absence ol a solvent, 
or may be also carried out in the presence of a solvent As the solvent there are enumerated hydrocamons such as 
hexane octane, octene, cydohexane, cydohexene, benzene, toluene, and xylene; carboxySc adds euchas acetic aod 
propionic acid; halogenated hydrocarbons such as methylene chloride, 1 ^icWoroethane. chlomberuene. and 
dfcNorobenzene; ethers such as diethylether. dibutyfether. tetrahydrofran. dtoxane. and ethylenegfycol djme«vta8ier; 
kSonessuch as acetone and methylethyl ketone: and amides such as N.N-dime*yrformamide and N-rnethylpyrro- 

5t4fl Reaction temperature is. for example, 0-1S0«C and preferably 10-100-C or so in the reaction of the ketoiso- 
Dhorone with the acylatlon agent The diester compound produced can be refined by a separation means of fixation, 
concentration, extraction, recrystaDizafjon, and a column chromatography which are a usual separation meanetar ref m- 

Mrf 46] H is to be noted that 3.4.5-trimethyl catechol can be obtained by allowing to read thus-c^ 
pound of 3.4.5-trimethyl catechol with the organic monobasic arid with water under the presence of an add. tor exam- 
STthe previousfy-described protonic add and the solid acidic catalyst in the * J*^* IT 
e«essive amount with respect to the diester compound. Reaction temperature is 40-1M^ or so mthe hydrotys* reac- 
tion. 3,4,5-trimethyl catechol produced can be isolated by. for example, the previously-described refin.ng means for sep- 

[01471 ' Although melting point of the d ester compound (iHa) maybe, for example, even 50-1«rCorso. it is preferably 

roilffl '^Tcase that the melting point of the diester compound <iiia) is too low, a blocking resistanceis apt tolower 
and contrarity, in the case of being too high, it requires a long time for melting, resufting in that ft is afraid mat produc- 
ts ^oVe^and a base material is deteriorated. The diester compound (i8a) may be ernployedsoWy or .ncomttnabon 

m^] 0r Sethe*£ermoplastic resin composition 1 of the present invention contains a specified solid plastidzer, tack- 
iness is produced at a higher temperature, and a thermoplastic resin can be readily ^^fj^^.^^ 
temoerature of a label. Accordingly, even though a thermally-and pressure-sensitive adhesive sheet obtained usng the 
Dtestjcrzer is stored for a long time of period, a blocking Is not caused. Further, in the case that a thermaDy^ pres- 
sure-sensitive adhesive sheet is prepared by coating thethermoplastic resm^mposition aa 
onto a base material, it can be thermaBy-dried at a higher temperature, resufting in that productivity of the sheet can be 

mSoTto the thermoplastic resin composition 2 of the present invention, at least two kinds of compounds are exem- 
; Dfified in combination from 4 kinds of compounds groups of the previously-described muftJester compound (a £r* group 
of compounds) (f), phosphorus compound (a second group of compounds) (Ba). dioxybenzene demrative<a thml group 
of cornpounds) OH), and dicyclohexytphthalate (a fourth group of compounds) (rv) which are a solid plastazer. 
[0151] As the irailtiester compound (i) and the phosphorus compound-^ second group of compounds) (Ha), there are 
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^ the same roaster compound (0 arxi phosphorus compound 0* asinthepre.ousl^ed thermo- 
plastic resin composition 1. • hvdroauinone. reeorcinol, catechol, and deriv- 

atives thereof. As the derivatives, there a " ^ (tar example, a mono- or 

tuted by 1-4 pieces of an * ^J^S ^ compou^such as phenylether) in which at 
dialkylether compound such as methylether. ^ a ™^ ora " * ^ or rfiest8 r compound (tor example, a mono- 
least one hydroxy! group of two hydroxylgroups ; « « »enz« . ^*™^ or ^ compound of an aromatic 
or dlester compound of an aliphatic caA^aad I such ^^^^^droxyl groups is esterified. ate. Ben- 
carboxylic acid such as a ^^'^^^^SS by a suSent such as an alky! group which 
zene ring in the ether compound and ester compourta may oe 

includes methyl group, etc. inrtiaiflS the oreviously-described hydroquinone or resordnol fiiia) (A) 

[01531 A preferred dioxybenzene ^^^ 

Sin^ 
compound (i) with thecfioxyben^enaden^ 

ylpnthalate ft), (4) a combination rtthe P^^^.^^^^ (tv) , (6 ) a combination of the dtoxybenzene 

Son of the phosphorus 'fSSSSl!^^ P) '"TSTT* 

20 derivative (iii) with the ^^^^^^^^^^^ & muttiester compound (I) with the dtoxy- 
compound (»a) and the dtoxyt>er«ene 8) a 1he ^phon* compound f.ia) with the 

benzene derivative (HO •«» * he ^^^J^hSi 1™ nma combination of the muttiester compound © with 
dioxybenzene derivative (15) and the d.cyctohexytpt^^e Cw). (1 0)a Wnatete 0v) . of those, there is 

th^hosphorus compound m '^^^J^S^^sl!lm^r^ group of 3 Kinds of 

[01561 in the thermoplastic resin compositon 3 ** e »*™T^„ solid I plasticizer. The muttiester compound 

pound" (i) is employed in ^^^ P ^^^^^^^^^ 1 " Th6 » >h * ph0nJS 
(i) is the same muttiester compound as in * e ^'^,™^!?^ /JaSef erred phosphorus compound 00. there is 
35 compound (ii) inctades phosphates. ^^^^^^^^^^^ resin composi- 
enumerated the phosphorus c ^^^^^^f J^ri^Phate and tri(p-t*utylphen^)phosphate, etc. 

more kinds, respectively. raKriBCt to D hosphorus compound 00 «s not particularly lim- 

« metttagatasticWngterr^rafwe^ 

excellent transparency and adhesrve property are mam ained J™^™;^^ thermaDy dried at a hightemper- 
and%**^slett a high transparency 

ature and even though it is stored for a long tine of period. Wocwng is noi caw*. 

and adhesive strength can be ^'"^^IZ^Zm there is employed a muttiester compound of 

range of denaturation and atrcp^a in sem rf erous and ^^^^ 6licirig paraffin-encapsulated 
« £To?a= 
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of testes, and a weight change of fiver compared to nongiven references when it is given by continuous oral administra- 
tion for 7 days to a rat in a dose of 2000 mg/kg. 

[0162] As the ester compound of a polybasfc acid, for example, if it is a compound having the abovedescrfbed prop- 
erties/there is enumerated the previously-exempfified muKiester compound (i). 

[01 63] A preferred ester compound of a polybasic acid includes a diester phthalate. etc. As the ester compound of a 
potybasic acid having the previously^escribed properties, bis(cis<3,3,5Hrirnethyicydc^exyl)phth^ etc. is enumer- 
ated 

mi 64] The thermoplastic resin composition 4 of the present invention Includes a compound having an exceedingly 
high safeness for testes of an animal as a solid plastidzer as described hereinabova For that reason, a thermally- and 
pressure-sensitive adhesive and a thermally-arid pressure-sensitive adhesive sheet in which the solid plastidzer are 
employed is remarkably excellent in safeness for human, more specifically, a genital organ of a male 
[01 65] In the thermoplastic resin composition of the present invention, the content of the solid plasticizer is, for exam- 
ple, 30-1000 parts by weight, preferably 100-1000 parts by weight, more preferably 150-900 parts by weight, and par- 
ticularly 200-800 parts by weight based on 100 parts by weight of the thermoplastic resin. 

[0166] In the case that the content of the solid plasticizer is less than 30 parts by weight, suff idem thermally-sensitive 
tackiness is not occasionally produced in heating and. in the case of more than 1000 parts by weight, a suffident adhe- 
sive strength is not occasionally shown because of a lowered cohesive force. ^ 
[01 67] hi the thermoplastic resin composition of the present invention, there may be optionally employed other solid 
plasticizers other than the above-described solid plastidzers within a range in which an effect in the present invention 
is not deteriorated. As the other solid plastidzer which may be optionaSy employed, for example, there are phthalates 
such as diphenyl phthalate, dlhexnyl phthalate, diisohexehyl phthalate, dicydohexenyl phthalate, and dinaphthyl phtha- 
late* isophthalates such as dimethyl isophthalate, cfcenzyl isophthalate. and dicydohexenyl isophthalate; terephtha- 
latessuch ascfimethyl terephthalate, dibenzylterephthalaie. and dicydohexenyl terephthalate; phosphorus compounds 
such as triphenyl phosphate and triftH-butylphenyOphosphate; sucrose benzoate, ethyfeneglycol dibenzoat e. trirne th- 
yloiethane trfeenzoate. trfoenzoic glyceride. tetrabenzoic pentaerythrit, sucrose octaacetate. tricydohexyl citrate. N- 
cycfohexyl-p-toluene-6ulphonic amide, urea derivatives, and paraffin chlorides, eta 

[01 68] The thermoplastic resin composition of the present invention may optionally contain a tackifier. As the taeWfier 
to be employed, there can be enumerated a terpens resin, an aliphatic-based petroleum resin, an aromatic-based 
petroleum resin, a coumarone-indene resin, a styrene-based resin, a phenol resin, terpene-phenol resin, a roan deriv- 
ative (a rosin, a polymerized rosin, a hydrogenated rosin, and an ester thereof with glycerine, perrtaerythritoi, etc., and 
a resin dimer add, etc.), etc. The tacWfiers may be employed solely or in combination of two or more kinds. 
[0169] Tne content of the tacWfiers is not particularly limited, and it can be appropriately selected according to a com- 
bination of the thermoplastic resin with the previously-described solid plasticizer, and it is usually 10-600 parte by 
weight and preferably 20-500 parts by weight based on 100 parts by weight of the thermoplastic resin. 
[0170] ln*he thermoplastic resin composition of the present invention, in addition to the above-described tacWfiers, 
there may be also added usual additives, for example, an auxffiary for film-preparation, a defoaming agent an improver 
for coating, a thickener, a lubricant, a stabilizer (an artti -oxidant an ultraviolet ray absorbent, and thermal stabilizer, 
etc), an antistatic agent an anti-blocking agent anorganic partides and organic partides, etc.), etc within a range in 
which properties are not deteriorated. ^ - . 

[0171] As the auxiliary for film-preparation, there are enumerated glycol ethers and glycol esters such as ethyieneg- 
lycol-n-butylether. diethyleneglycol-n-butylether, propyl eneglycol-n-butylether, ethyleneglycol-phenylrther. propyleneg- 
lycol-phenyl ether, etr^eneglycolmono-2-ethylhexylelher. cfipropyleneglyool methyletheracetate, propylenetfycoi 
diacetate, and 2,2,4-trimethy»-1,3-pentanediol diisobutylate; plasticizers such as dfoutyl phthalate, dioctyl phthalate, 
and dioctyl sebacate; organic solvents such as benzylalcohol, toluene, acetone, methanol, ethanol, propanol, isopropyl 
alcohol, butanol, hexane, and cydohexane, etc. The auxiliary for film-preparation may be employed solely or in combi- 
nation of two or more Wnds. 

[0172] The thermoplastic resin composition of the present invention may be alsochanged to a water-based emulsion 
in which the thermoplastic resin is dispersed into water by employing a dispersant The dtspersant to be employed is 
not particularly limited, and there can be employed any one of conventionally and publidy-known antonfc-based and 
nonionlc-based dispersants, etc. 

[01 73] As the anionic-based dispersants. there can be enumerated a salt d a carbaxyfic acid, a salt of sulfuric acid, 
a salt of sulphonic acid, and a salt of phosphoric acid, etc. and. of those, there is preferred an ammonium salt of a oar- 
boxyiic acid. 

[0174] As the nonionic-based dispersants. there can be enumerated a polyethyteneglycd-type one and a polyvalent 

mre] 1 tY As amethod tor the preparation of the above-described water-based composition, a variety of conventional 
publicly known methods can be also applied. For example, as the above<*eecribed methods for the preparation, there 
are enumerated a method in which the respective components constructing the thermoplastic resin composition of the 
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present invent are dispersed into water after pre^na jr ^^^^^iSf^Tn 
emulsion of the thermoplastio resin or an emuis,on ol «™^^JJ ^dteperced liquid with an 

the oresence of an organic solvent {an alcohol, etc. sucn as isupruMyi ^ . orefera w v 0 5-20 microns 

puaic reams -10» 2S-C. ttat»t.«rt«tjttMc»ln * a ?f^^^"JS2i«» p-sviouMy^lwd pte- 

property, and an adhesive strength ^"*f . ^ ^ presen t invention can be employed as a ttter- 

[0179] ttie t*^* 1 ^**™^^ 1), and a thermally-and pressure- 

, mallyand pressure-sensitive adhesivejthermally^ndpress ^*^ e "J^^, ^ formIng a layer (a pree- 
sen^re adhesive sheet (thermaBy-and P^^^*^^ 1 ^^^^ surface of abase mate- 
sure-seneitive adhesive layer) ^^^^P^'^^^^^^^aiB^o^ a*em*llv-and 
rial. The layer of a thermally-and Pt**»***^J? "^S^t^^X^^. a thermally-and pres- 
preesure^sitiveadlH*^ 

p sure sensitive-adhesive sheet P epared ^ c ^*^* ™ fi °!f!° oTab^e material, and by drying. As a method tor 

[0180] Asthebaaar^ter^^^tr^^ etc As apol- 

, 5 merated papers, coated papers, plastoc f.lms, ^^^^JT^^^J^^^^^ a polyethylene and polyethylene, an 
ymer constructing the plastic f fern, there are LSSSSESSrS aStecopoiymer, "p^me*)**. 

ethylene^vinyl acetate copolymer, a polyvmy * tonde -* a^u^dlrfvaBve such as a cellulose 

acetate a P^ r ^P^^tXS^ne %£X2R a po&utyiene napnthalate). a P^»nate, 
40 late, a polyalkylene ^^ e ( ^^ e a ^^^ id 7 6rt0 , and a polyamide 6/12, etc), a polyester am.de. a pol- 

uct thereof may be also employed. 
46 rTnermally-and pressure-sensitive adhesive 21 

[0181, Thetherrnat^ndp^^ 

sow piasticizer and. moreover, the thermoplastic resin is composed ^ epoxy ^"^^ 11 
a polymerizable unsaturated compound. 

[Epoxy compound (E)l 
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pie an alkyleneglycol diglyddylether (for example, an ethyleneglycol diglyddylether. a ^f^^SJfEl." 
X , ^mmteneglycS ^ycidylether, 1.3-butanediol diglyddylether. and a tetramethylenedycol ^^elher. 
efatr^lSSSco. dlgr^lether (for example, diethyleneg**.. diglyoidyleth* 
d7eier££*e^ 

am Va ^yproPyler^lyccrfdglyoidylether. etc.). a polyglycidylelher of an aliphatic polyvalent alcohol <^^"^^ 
SSpSpane triSyddylelher and glycerine triglycidylether. etc.). a bisphenol type epoxy re«n for ^mpte a 
ShenS A type epoxVrosin. a bisphenol F type epoxy resin, and a bisphenol AO type epoxy re«n. etc.). and a novolak 
type epoxy resin (a phenol novolak type epoxy resin and a cresol novolak type epoxy resin, etc.). etc. 
101841 The olyddyl ester type epoxy resin includes a variety of epoxy resins obtained by a reaction of * eartjoxyhc 
SJS* SchfoSrin arX Sample, there are included a po*gJycidy.ester of *^ a * >»^^ 
S^Id^ycKJyVester of an aliphatic dicarboxylic acid such as cfiglycidyl adipate, digiyodyl «ba^anda^ 
SyTeSer of SmeVadd.). a polygiycidylester of an aromatic polycartoxylic add (tor f^.^^^^" 
aromatic dfcarboxylic acid such as a diglycklyl phthalate, a diglycidyl tetrahydrophthalate, a diglyodyl hexahydrophtha- 
late. a digtycidyl dimethylphlhalate. and a diglycidyl oirneti^hexanydropnthalate. etc.). 

rW851 The alycidyi amine type epoxy resin includes a variety of epoxy reeme obtained by a reacbon of a pnmary 
£S or a^coSy amine with e^dLohydrin and. for example, there are exemplified N.N-rf, a lyady1 an^djg*- 
™™^^r*Wr*^™*. triglyddyl^aminopr^. tetmg^^o ^^XSSSS- 
metaxytylenedfcmine, tetraglycidyl-1 ,3-bis(aminomethyl) cydohexane, and tetraglyodyl-1 ,4-b^am.nomethyDcyclohex- 

SSeT' As the aficydic type epoxy resin, there are included, for example, tr 
cydic diepoxyaceS and an a.icycUc diepoxyadipate. etc. and. « the heterocyclic ^^^^J^SSS 
example, frigtyddyl isocyanate and a hydantoin type epoxy res.n (for example, digiyodyl hydanton and d-glycKtyl 

JoTeT^^Si^rTpound (E) includes, for exampie. a glyddylether type epoxy resin (for examp.e. abisphe- 
nol type epoxy resin such as a bisphenol A type epoxy resin) and a glyddylester type epoxy resin. 

[Polymer(F)] 

[0188] As a polymerase unsaturated monomer for forming the polymer <^^[^ d ^ *°^^|®V a 
K acryfc monomer, a monomer having a hydrolyzable silyl group, unsaturated camoxylta arts, aromabc vinyte. 
STeSj v£y?s comaining halogens, vinytethen* (for example, vfoyiethylelher. etcV rfnyl 
me^ny. ketone. etc.).a vinyl heterocyclic compound (for example, an M-vinyl ^f^SS 
andN-vinylmkJazole and. vinylpiridine. etc.). and an olefine-based ^ 0 ^ e [^^^J^ B "^^^l 
etc.). and an aDyi compound (for example, an ally! ester such as aByl acetate), etc. The polymer.zaUe unsaturated mon- 
ornsr can be employed solely or in combination of two cx more kinds. 

JESs] Te^mSSacrylic monomer includes, for example, (meth)aorylates. (meth)acry1anr*dee. and (meth)acryton,. 

imam 0 ' As the (meth)acrylates, there are included, for example, alkyl(meth)acrylates (tor example, C,.^ 
a^me»)acryiatee such as methy1(meth)acrytete, elt^(meth)aoryiate p^(n^h)^yUte^p^ 
ySI buty^(meth)acrylate. isobutyl(meth)acrylate. t-butyl(meth)acrylate. hexyKmeth) 

ShWhexyt^acryteta and lauryl(melh)acrylate]. Cy doaM(meth)a^at 8 s (for ^^^^^^ ry ^- 
efoT^metiiacrylates [tor example. phenyl(meth)acrylata. etcl 

zyltmethtecrylate. etc.], hydroxyalkyl(meth)acrylates (tor example, a r^c^^^m^)aoyteta ' **J£ * 
h^S(m?h)ac^atr and 2^rox»propvl(meth)acry1ate. etc.], gtydWe^acryat* and ti^to^ 
SkyKn^acrylate [tor example, a cE-C^alkylamino-Ca^alkYKmethJacrylate such as 2Kdimethyl- 
amino)ethyl(meth)acry»ate and 2-(<Sethytamino)ethyl (meth)acrylate], etc. A 
mil] As the (metSwylamides. there are included, for example, (meth)acryiamide, hydroxyall^meft)a^am.de 
C LX^^^^)'^^ ™» 88 N^ethyloKmeth) ^'^^t 
ntide [fo7a^rN^ M alkoxy^Malkyl(meth)ac^airtde such as N-methoxymethyl (methjaerylamxle. etc.], and 

t£rT^T**W* monomer includes, for example, a (me^atejfor ^acr- 
ylate, a hydioxy-Ca^alkyl^eth^ate. glycidyKmeth)acrylate. and a dl-C,. f 
S a^SSSytamMes. etc More preferably, there are included a ^^SSSS^2^ 
hydroxy-C, a alkyl(meth)aaylate glycidyl(meth)acrylate. a di^, . 3 all^amirx3<^. 3 alkyl(matJi)acrylate. etc. 
; ttrtSa^ Somer having a hydVolyzable silyl group includes a(meth)acrylic monomer and a monomer having vmyl 
Sand^aTa^ke^gmup ^etc. Xthe (meth)acrylic monomer having a hydrolyzabie silyl oroup, there can be exam- 
S ^ e.^e.^Selh^yloxyethyi Wchiorosilane. ^m^acryloxypropy. frich.orosi.ane 
laxyethylmethyldichloroEilane, 2Kmeth)acryloxyetnyldimethyl chlorosilane. SHmethJacryioxyethyl tr,methoxys.lane. 2- 
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and 3 -(meth)acryloxypropyttris(2-m6thoxyethos<y>silane. etc. _ ar , a|kanv)or0UJ mefe can be axerrpli- 

[0194] Jthe rnonorr^ing a ^^^^^^^J^^p^^ 
tied, for example, vinyltrichloros-lane. ^^^T vSySSS*n* vinyidiethoxymethylsilane. 
chlorosilane; ^^f^^^^^T^ S^S^Xxy^lane, etc; allyttrichlorosilane 
isopropenyttrimelhoxysilane. ^^^^^ ^SSimethoxysIlane, isopropenylphenyl trimethoxy*- 
and allylmethyldichlorosilane. and ^2-(isopropenylmethylo>cycart»ny1) 

lane,ela;3-PKailylo^^ and S^nylpha- 

nyiaminoipropyltriethoxysilane. eta; 

isVoper^ertfmeth^ trtShoxysBane. eta; 3-rally- 

.^propyl a^m^ryloxye^lprowld-meth- 
trimethoxysilane. etc; 3^n^)acry^oxyeui^^^r dhflnvtdi(P-methoxyethcKy)6aane. etc. 

oxymethyisilane. eta; divinyWirnethoxy^ane. ^^T^^Z ^ m 5urated rr»nocarbo*ylic acid 
[01951 As the unsaturated carboxyl.c acids LSiacrylic acid and crotonic acid] and an 

tor example, an ethylene ""E^EE^^ 

unsaturated polyvalemcamoxyhc ^ "J ^^^nhydride. eTa) or esters thereof (tor example, a 
add. tumaric add. and itaconic aci^or an ^ e ^ monobutyl maleate, etc.)]. etc. Asa 

mor^kylaster of *™^*™^ C *£ STb" ^SX^ampie. the monocarboxylic add su* aea 

[O^T^'nTSS ^ere can be included, for example, vinyl acetate, vinyl propionate, and vinyl vereate 
KtL^eoc^h^ 

01991 As a preferred *^JP£^£Z££ STtTSrC (particutarly. 90 to 105-C) or so such as 
omer component havino a glass «*wtan "J Z£*si 1 a soft monomer [tor example, a monomer com- 
methyltmethjacrytate and styrene, by ^5 to -20-Q or so such as a C„o alKyl acr- 

having aglaas transition ^^^^^^^S^»^ adialkyiarrdr^l^(n W th>acrytata. 
ytete. by which a homopclymer I. .formed. ] a " d ^" a ^'^T^X p ^aTrnno group are constructing monomer 



containing an ionic group). 
1) Hard monomer 
[02001 10-90% b 7 . 

weight, and particularly. 30-70% by waghfl. 



„ [0200] 10-90% by weight tforexa^e. i5-85%byw^ prefer^ 2(,S0% by weight more prefera^y 25-75% by 



60 



2) Soft monomer 

ma*] 1 0-90% by weight [for eiample, 1 5-85% by weight pr**» 20-80% by we*ht more pretoraHy 25-75% by 
weight, and particularly. 30-70% by weight]. 

3) Monomer containing an ionic grew 
[0202, O-^byw^torexam^^ 

ST^^pCSr in the present invention, there * P-<-**"^ « ******* ^ 
SL„ 3 t^— = ^ .or, for example, a 

[02041 Proportion of the epoxy compound (E) with « s-soffiO (% by weight)] orsa Preferred 

5£?a» theTn£*he ^'^^^J^^^^^^^X oS.5^70 (% by 

(% by weight)] orsa 
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[0205] Although the thermoplastic resin composition in the present invention may be a mixture of the epoxy compound 
(E) with the polymer (F), there is preferred a form in which any one of the epoxy compound (E) and the polymer (F) is 
dispersed in a particle state in another component particularly, there is preferred a form ri which the epoxy compound 
(E) is dispersed in a particle state in the polymer (F) which is a matrix. In a dispersion in which the epoxy compound <E) 
is dispersed in a particle state, an average particle diameter can be selected from a range of. for example, O.O01 -5 jim 
(for example. 0.005-2 urn), preferably 0.01-2 jim {for example, 0.01-1.5 urn), and more preferably 0.01-1 Jim or so. 
[0206] The dispersion in which the epoxy compound (E) is dispersed in a particle state may be also prepared by mix- 
ing the polymer (F) while maintaining the epoxy compound (E) in a form of a particle state. As a preferred method for 
preparing, for example, there can be exemplified a method in which an emulsion erf the epoxy compound (E) is mixed 
with an emulsion of the polymer (F) and a method in which a polymerizable unsaturated monomer is prepared by an 
emulsion polymerization under the presence of an emulsion containing polymer particles constructed by the epoxy 
compound (E), etc. The emulsion polymerization may be a seed-polymerization in which particles of the polymer parti- 
cles containing the epoxy compound (E) are a seed. Further, the particles of the polymer containing the epoxy com- 
pound (E) may be constructed by not only the epoxy compound (E) alone but also the epoxy compound (E) and the 
polymer (F). 

[0207] The emulsion polymerization can be conducted according to usual polymerization methods. The emulsion 
polymerization can be conducted by, for example, a method (a) in which there is emulsified a mixed solution of the 
epoxy compound (E) with the pdymerizable unsaturated monomer, or a method (b) in which there is emulsified a mixed 
solution of the polymerizable unsaturated monomer or a mixed solution of the polymerizable unsaturated monomer with 
the epoxy conpound (E) under the presence of the polymer particles constructed by the epoxy corrpound (E). The 
mixed solution of the epoxy conpound (E) with the polymerizable unsaturated monomer and the polymerizable unsatu- 
rated monomer may be errployed as a pre-emulsion which is in advance errxistfied. "The mixed solution or the polym- 
erizable unsaturated monomer may be polymerized by feeding in lump or may be polymerized by partially feeding and 
then feeding the residue. The mixed solution and the polymerizable unsaturated monomer may be added continuously 
or intermittently into an emulsion polymerization system by dropwise addition, etc Further, in the emulsion polymeriza- 
tion, the methods may be conducted in combination. 

[0208] Still further, in the emulsion polymerization, there may be also employed a usual method such as a multi-stage 
polymerization method. The multi-stage polymerization can be conducted by continuously or intermittently emulsifying 
the polymerizable unsaturated monomer or a mixed solution of the polymerizable unsaturated monomer with the epoxy 
conpound (E) under the presence of polymer particles containing at least the epoxy compound (E) or polymer particles 
produced by an emulsion polymerization of a mixed solution of the epoxy compound <E) with the polymerizable unsatu- 
rated monomer. In the methods, the polymerizable unsaturated monomer or a mixed solution thereof to be added can 
be employed in a different composition at an initial period or a latter period in the emulsion polymerization. In the mixed 
solution to be added, proportion of the polymerizable unsaturated monomer is more at the latter period than at the initial 
period and, usually, the polymerizable unsaturated monomer is employed as a solution at the latter pe riod. It is to be 
noted that of the epoxy compound (E) and the polymerizable unsaturated monomer, although an unsaturated caitoox- 
ylic acid and a compound having an amino group may be also coexisted each other in the emulsion polymerization sys- 
tem it is more advantageous that the both are not coexisted in order to suppress a reaction, for that reason, in the^se 
that" the multi-stage polymerization is conducted using the unsaturated caiboxylic acid and the compound having an 
amino group as a polymerizable unsaturated monomer, particles containing the epoxy compound (E) are often pro- 
duced at the initial period of the emulsion polymerization, and then the polymerizable unsaturated monomers contain- 
ing an unsaturated carboxylic acid and a compound having an amino group are often polymerized at the latter period 
of the emulsion polymerization. . 
[0209] The emulsion polymerization can be conducted using a polymerization initiator. As the polymerization initiator, 
there are enumerated a persulphate such as potassium persulphate, sodium persulphate, and ammonium persulphate, 
and a water-soluble polymerization initiator such as hydrogen peroxide, and there may be also employed a water-solu- 
ble redoxtype polymerization initiator system. Further, in order to adjust a molecular weight of the polymer (F). there 
may be also errployed a chain transfer agent, for example, alcohols such as catechol, thiols, and meicaptans, etc 
[0210] Polymerization tenperature is, for example. 40-1 00«C, preferably 5O-90 o C. and more preferably 60-80*0 or so 
depending upon the Wnd of the polymerization initiator. 

[0211] In the preparation of an emulsion [for example, an emulsion of the epoxy compound (E). etc.] and the emulsion 
polymerization, there can be errployed an emulsrfier, for example, a surface active agent such as an anionic surface 
active agent (for example, sodium dodecylbenzene sulphonale, sodium alkyldiphenylether disulphonate, sodium alkyl- 
naphthalene sulphonate. sodium lauryisulphate. sodium poiyoxyethylene alkylether sulphate, sodium polyoxyethylene 
alkylphenylether sulphate, and sodium dialkylsulphosuccinate, etc.), a nonionic surface active agent (for example, a 
polyoxyethylene lauryl ether, a polyoxyethylene oleylphenylether, a polyoxyethylene nonylphenylether, a poJyoxyethyl- 
ene-polyoxypropylene block copolymer, etc.), and a protecting colloid such as a polyvinyl alcohol and a water-soluble 
polymer. Use amount of the emutsiier is. for example. 0. 1 -20% by weight, preferably 0.5-10% by weight and more pref- 
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eral*y1*%by weight 

° mer * 4 . 5rt a ^oroiAn r a water-based polymer emulsion) obtained by the emulsion polymerization 

l™* ^Z^^T^X:^^^ Por axinpU, a core-she.1 I stn*ur e ^and J* 

SST^teb^ that P H in the emuieion may be adjueted, and pH may be. lor example, not .aaa than 5 (for 
. Larri e. 5-1 0) . and preferabty 6-9 or sowhfch* a n«*al ^ „ the 

weight or so based on ^^^^^^^^ 15 parts by weight a cohesive iorce .ewers. 

weight airflidemtacHr^ 
[02161 '"^r^^^^^ 

sure-sensitive adhesive ^ a '™8 a polymer JJ'^J^JJ^^^^ to piasBdzing of the above-described 
erized as ; aoor. * **** -jog- r ^S^S^^SSSU and than, ZS, adhering by the epoxy 
SS! ^^SSSn* h<*ig pew. and water resistance are obtained. 
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(Solid plasfe»er ( etc.) 
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f ^u^luSi or an^m^ion of the tackier, and then, the solutionsor ™^"°™*«™* T^JJ- 
Se^^ 

^^meSS^ or dfcpersing the enu^cr ajj ^ £^ 

E method m which the meited *<^n S^m^So^^alKSt dSSS or 

dissolved or dispersed while f inely-powdering, and a method in which a finely-powaerea sain pra«. 
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of a base material to form a pressure-sensitive adhesive layer, a thermally- and pressure-sensitive adhesive sheet 
(thermally- and pressure-sensitive adhesive sheet 1) can be obtained. A method for forming a pressure-sensitive adhe- 
sive layer and the base material to be employed are the same as in the case of the previously-described thermally-and 
pressure-sensitive adhesive 1. 

[02251 In the pressure-sensitive adhesive layer 2 of the present invention and the thermally-and pressure-sensitive 
adhesive sheet 1 obtained therefrom, In addition to an excellent adhesive strength and holding power, water resistance 
is high owing to the construction of an epoxy compound and a polymer of polyrnerizable unsaturated monomers in a 
thermoplastic resin. 

[Pressure-sensitive adhesive 3] 

[0226] Trw pressure-sensitive adhesive 3 of the present invention contains a polymer of a polyrnerizable unsaturated 
monomer having a hydrolyzable silyi group as a thermoplastic resin. 

(Polymer) 

[0227] as the polyrnerizable unsaturated monomer having a hydrolyzable silyl group (monomer having a silyl group) 
for forming the polymer, there is exemplif ied a polyrnerizable unsaturated monomer having a silyl group represented by 
the formula (13) described below. 



R 11 

-Si- R 12 , v 

I _ (13) 



R 



13 



fin the formula, R 11 . R 12 , and R 18 may be identical or different, and those represent a halogen atom, an alkyl group, an 
aryl group, an aralkyl group, an alkoxy group, an aryloxy group, an acyloxy group, hydroxyl group, amino group, aminoxy 
group, and an alkyfthio group). 

[0228] m the hydrolyzable silyl group, usually, at least one of R 11 -R 13 are a halogen atom, an attoxy group, or hydroxyl 

pD2»] In the silyl group represented by the formula (13). the halogen atom includes fluorine, chlorine, bromine, and 
iodine atoms. The halogen atom is usually chlorine atom. 

[02301 As the alkyl group, there are included, for example. aC 1>10 alkyl group such as methyl, ethyl, propyl, butyl, 
pentyl, and hexyt groups. As the aryl group, there is included, for example, a Ce-io aryl group such as phenyl group and, 
as the aralkyl group, there is included, for example, a G™ aralkyl group such as benzyl. 

[0231] as the altoxy group, there is included, for example, a C H6 alkoxy group such as methoxy, ethoxy, propoxy, 
isopropoxy. buthoxy. isobuthoxy. t-buthoxy. pentytoxy. hexyioxy. octyloxy. decytaxy, and dodecyloxy groups. A preferred 
alkoxy group includes a O vu alkoxy group, particularly, methoxy and ethoxy groups. Further, the alkoxy group also 
includes, for example, an alkoxy-alkoxy group such as methoxyethoxy group. 

[0232] As the aryloxy group, there is included, for example, a Cs-io aryloxy group such as phenoxy group. As the acy- 
loxy group, there is included, tor example, a C^acytaxy group such as acetyloxy group, propionytaxy group, and buty- 
lyloxy group. 

[0233] The arrino group includes, for example, an amino group which may have a substituent such as dimethyl amino 
group and. the aminoxy group includes, for example, an amino group which may have a substituent such as dimethyl 
aminoxy group. The dkylthw group includes, for example, a C^alkylthio group, etc. such as a methylthio and ethyWuo 
groups. 

[0234] The monomer having a silyl group Includes, for example, the foBcwing monomers. 

(a) Monomer having a halogen 

[0235] 

(a-1) Compound represented by the formula (14) described below 
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R 15 Rl 4 

CHj-C— Si — X3-» ^' ** ' 



fin the formula. R 14 represents a C^tfalkyl group, a C^oaryt group or a Cy^oaralkyl group and. R 15 re^esentea 
K«lm or a methyl group. X represents fluorine, chlorine, bromine, or Iodine atom. V represents an bite. 

^ Assuch the monomer, there are enumerated, for example, vinyl trichlorosaane, vinylmemyl dichloraaiane. 
vinyldimethyl chlorosilane. vinytmethylphenyl chlorosilane, isopropenyl trichlorosilane, isopropenyl methytdichlo- 
rosilane. isopropenyl dimethylchlorosPane. and isopropenylmethylphenyl chlorosilane. etc. 

(a-2) Compound represented by the formula (15) described below. 

R 15 R. 4 

CH 2 =C-<CH 2 ) r -Si-X 3 . a (15) 

(in the formute. V represents an integer of 1-12. R 14 . **™ ^SS^^ES^ind 

As such the monomer, there are enumerated, tor example ally) fochtorosilane. allylmethyl dichtorosOane, and 

allyldlmelhyl chlorosilane, etc. 

(a-3) Compound represented by the formula (16) described below. 

R 1S Ri* 
I I (16) 

CH,=C- COO- (CH 2 )r-Si-Xv» 



(in the formula, V represents an integer of 1-12. R 14 , R 1S . X, and "a" and V are the same as described hereln- 

ab °As > euch the monomer, there are enumerated, tor example. 2^meth)acrytoxyethyl trichlorosilane. 3-(meth)aCTy- 
loxypropyl trichlorosilane. 2-(meth)acry1oxyethylmetnyl dichtorowlane, and 3-(rnem)acryloxypropyh7iie^ dkMo- 
rosilane. 2-(meth)acryloxy ethykfimethylchlorosilane. 3-(mem)acrytaxypropyUimethyl chlorosilane, etc. 

(b) Monomer having an altaxy group or an aryloxy group 

[0238] 

(b-1) Compound represented by the formula (17) described below. 

I I* lf (17) 
CHj — C — Si — R3 . » 



(in the formula, R 16 represents a d.^lkoxy group, and R 14 R 16 , and "a" are the same as in the above descrip- 

such the monomer, there are enumerated, for example, vinyltrimethoxyeDane, vinyltriethoxysllane, vinyHrib- 
utoxysilane, vinyHri(hexyloxy)silane. vinyHri(octyloxy)silane. vinyltri (decytaxy)silarie. vinyttri(dodecyloxy)silane. 
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vinyldimethoxy methylsilane. vinyidiethoxy methylsilane. vinylrnethaxy (Smelhylsnane, vinylethtwy cfimethyteHane. 
vinylbutoxydimethylsilane. vinyldiphenyl ethoxysilane. isopropenyl trimethoxysilane. isopropenyl triettocysflane, 
isopropenyl tributoxysilane. isopropeny1tri(hexyloxy)silane. isopropenyHrKoctylaxyJsilane. isopropenyl tnflecykwy) 
silarie. isopropenyl tri(dodecylQxy)silane. isopropenyl dimethoxymelhyteilane. isopropenyl diethoxymati^lane. 
isopropenyl methoxydimethylsilane, isopropenyl ethaxydimethyisilane. isopropenyl butoxydi methylsilane, and 
vinyltris(2-rnethaxyemoxy) sOane, etc. 

(b-2) Compound represented by the formula (18) described below, 

R ,S Ri 4 

I .-I ,« (18) 
CH 2 =C-R lL -Si-R3-a 



Cm the formula. R 17 represents a C|.i2alkylene group or phenylene group, and R 14 , R^. R 1 6 and "a" are the same 
as in the above descriptions.) ■ 

As such the monomer, there are enumerated, tor example, allyltrimethoxysllane, vinyldecyltrimethoxysilaria, 
vinyloctyl trimethoxysilane. vinylphenylMmethaxysilane, vinylphenyl dimelhQxymethyteilane, vinytphenytmethoocy- 
dimethylsilane. Isopropenylphenyl trimethoxysilane, isopropenylphenyl dimethcwymethylsilane, and Isopropenyl. 
phenyl methaxycfimethyisilane, etc. 

(b-3) Corrpotnd represented by the formula (19) described below 

R ,s R» 4 

I • 16 (19) 

CH 2 =C- COO— (CH 2 )r-Si- K l 3 . c 

fin the formula, R 14 . R 15 . R 16 . "a", and "r" are the same as in the above descriptions.) 

As such the monomer, there are exemplified, for example. 2Kmeth)acry1oxyetnyl trimethoxysilane, 2- 
(meth)acrylaxyethyl trielhaxysilane. 3-(meth)acryltKyprcpy1 trimethoxysilane. 3Hmeth)acryloxyprowl«elhoKys- 
lane. 3-<meth)acrylcKypropy1 melhyldimethoxywlane, 3-(meth)acryloDcypropyldiethoxysilane, and 3-(meth)acrytaxy- 
propyl tris(2-methoxyethoxy)silane. etc. 

(b-4) Compouid represented by the formula (20) described below, 

R 15 R» 
I t |5 (20) 

CH 2 = C- CH 2 -0C0-Ph-C00- (CH 2 ) r -Si- R 3 . a 



On the formula. Ph represents a phenylene group, and R 14 . R 15 . R 16 . "a*, and V are the same as in the above 

de8< AT«Jch ) the monomer, there are included, tor example, 3H2Kallylexycaiboiiyi)pr»^^ tri- 
methoxysilane, 342Hallylcurycarbonyf)pheny)carbonyloxylpropy1 dimethoxysilane, 3^<aJly1oxycaibony1)pheny1car- 
bonyloxy]propylmethoxy dimethyteilane, 3-[2-(isopfopenytmethOKycarbortyI) pnenylcartjonykwylpop^- 
trimethoxysilane, 3-g<isopropenyliTiethoprycarb^ dimethoxymethylsalane. and 3-(2- 

fisopropenylmethoxyca*onyl)pheriylcaitw^ 

(b-5) Compound represented by the formula (21) described below, 
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CH 2 =C-R ,S -NH - (CH 2 ) 3 -Si-RU 

[in the formula, R 18 represents a phenylene group or -Ph-OV (Ph represents a phenylene group), and R 1 * R 1S . 
R 16 and "a" are the same as in the above descriptions.] 

"as such the monomer, there are exemplified, tor example. 5****^ 
(vir^henylamino) propyttriethoxysilane, aKvinytoenzylaminojprowltrlmethoxy srtane. and 3-(v,nylben- 

zylamino)propyltriethoxysilane, etc 

(b-6) Compound represented by the formula (22) described below, 



{ 1S Ri 4 
I 



CH, = C - Ph- CH 2 - KHCH 2 CK 2 NH - (CH 2 ) 3 ^ Sl - R »- e 



(jntheformulaPhrepresentsapher^eneg^ 

such t„e monomer, there are included, for example. 3-[2-(*vinylphenylmethyla^^ 
methoxysilane and 3-[2-(Nnsoprapenylphenylmethylamino)ethylarrt^ trimethoxysilane. etc. 

(b-7) Conpound represented by the formula (23) described betow. 

I I 16 (23) 

CH 2 =C- 0- <CH 2 )r~Si-R 3 . a 

fin the formula R 14 R 15 . R 16 . and "a" are the 6ame as in the above descriptions.) 

C Z^l'e mc^omer. there are included, for example, ^(vinyioxyjethyltrimethoxysnane. 3-(vinytoxv)propy. tn- 
methoxysilane, 4-(vinyloxy)butyltrie1hoxysilane. and 24soproper V fojty)ethyttrimethoxysiane, etc. 

(b-S) Compound represented by the formula (24) described below. 

pl5 pl4 

CH 2 =C -R l MCH 2 )r - Si - r5*. a 

(in the formula, R 19 represents ■OHjO* or •CHjOCO-, and R 1 *, R ts , R 16 . "a", and Y are tt»e same as in the above 

deS< XS; ) the monomer, there are Induded. for example. ^^^"^^%2!SSS^ 
nyOdecyl trimethoxysflane. H*oi>«*enylmetnytaxy)propyrm and 10-Osoprcpylrnethyloxycarbc- 

nyl)decyitrimahoxysilane. etc. 

(b-9) Conpound represented by the formula (25) described betow. 
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oJ5 Bk 4 

I > i« ( 25 > 

CH 2 = C-C00- (CH 2 )r- 0 - (CH 2 ) q -Si-R 3 . a 



(in the formula, "q" represents an integer of 1-12. and R 14 . R 15 . R 16 . V and r are the same as in the above 
descriptions.) 

As such the monomer, there are enumerated, for example, 3^(meth)ao>1oxyethQxy]lprapyttrimethoxysilane 
and 3-[(meth)acryloxyethoxy]lprop^ eta 

[0237] Further, the monomer having silyl group may be, for example, a compound having divinyt group such as dwi- 
nyicfimethoxysilane. divinyldiethoxy&ilane. and divinyldi(p-methDxyethaxy)sflana The monomer having a silyi group 
may be employed solely or in combination of two or more kinds. A preferred monomer having a silyl group includes, for 
example, a vinyl-based monomer [particularly, a (meth)acryfic-based monomer] having an altoxysilyi group from a 
viewpoint of handling, economy, and weakness of side reaction, etc. 

[0238] in the present invention, although the above-described polymer may be constructed by the above-described 
monomer alone having a silyl group, K is usually constructed by the above-described monomer having a silyl group and 
a copolymerizable unsaturated monomer (copolymerizing components). Such the copolymerizing components 
includes, for example, a (meth)acrylic-based monomer, aromatic vinyls, unsaturated carboxylic acids, vinyl esters, 
vinyls containing halogens, vinylethers (for example, vinyl ethyl ether, etc.). vinyiketones (lor example, melhylvinylketone. 
etc) ^heterocyclic compounds (for example, N-vinylpyrrolidone, an N-vinyl compound such as N-vinyiimidazole and 
vinyl pirioBne, etc.), an olefinic monomer (for example, ethylene and propylene, etc), and an ally! compound (lor exam- 
ple an allyl ester such as altyl acetate, etc.). etc. The copolymerizing components may be employed solely or in com- 
bination of two or more kinds. The (meth)acryiic-based monomer which is the copolymerizing component includes, for 
example, a (meth)acry*ate. (meth)acryiamides, and (meth)acryionitrile, etc. 

[0239] The (meth)acrylate includes, for example, an alkyl(meth)acryiate (tor example, C 1 . 18 alkyl(meth)acrylates such 
as methy1(meth)acrylate, ethyKmeth)acrylate, propyl(meth)acrylate, isopropyl (meth) acrylate, butyl (meth) acrylate, 
isobutyl (meth)acrylate, t-butyl (meth)acrylate, hexyl(meth)acrylate, octyKmethJacrylale, 2-emylhexyl(meth)acrylate, 
and lauryi(meth)acrylate], a cydoalkyKmeth)acrylate [for example, cyclohexyl(meth)acrylate, etc.], an aryt(meth)acr- 
ylate [for example, phenyl(meth)acrylata, etc.], an aralkyl(meth)acrylate [for example, benzyl (methjacrylate. etc.]. a 
hydroxyalkyl(meth)acrylate [for example, hydroxy-C^alkyl^ethjaorylates such as 2-hyoVoxyethyl(meth)aayiate and 
2-hydmxypropyl(meth)acrylate. eta]. glytidyl(meth)acrylate. a dialkylamim>-alkyl(meth)acrylate [for example, a di^ 
4 alkylamino-C 2 ^ alkyl(meth)acrylate such as 2^dimethytamino)ethyl(meth)a(^te and 2-(d.ethyl- 
amino)ethyl(meth)acrytate], etc. 

[0240] The (meth)acrylamides include, for example, (methjacrylamide, a hydroxyalkyi(meth)acrylamide [for example, 
an N-hydroxy-d^ alkyl(meth)acrylamide such as N-methyloKmeth)acrylamide]. an allwyalkyl(meth)ac^arrode flor 
example, N-hydroxy-Ch^alkoxy-C^ alkyl(meth)acrylamides such as N-methoxymethyKmeth)acrylamide], and diace- 
tone(meth)acrylanride 1 etc. 

[0241] A preferred (meth)acryfic-based monomer includes, for example, a (meth)acryiate {for example, a 
18 alkyl(meth)acrylate, a hydroxy-C^altyKmethJacrylate, glycidyHmeth^crylate, dl-C^ alkylamino-C^ 
4 alkyKmeth)acrylate, etc] and (meth)acrytemides, etc. A more preferred (meth)acrylic-based monomer includes a Cg. 
10 alkylacrylate, a C^methacrylaie. a hydroxy-C^ alkyl(meth)acrylate. glycidyl(meth)acrylate f di C^alkylamino-Qg^ 
alkyi(meth)acrylaie. 

[0242] The unsaturated caiboxyiic acids include, for example, an unsaturated monocarbaxylic aad [tor example, an 
ethylene unsaturated monocarbaxylic acid such as (meth)acrylte acid and crotortc acid) and an unsaturated polyvalent 
carboxylic acid [for example, an ethylenic unsaturated polyvalent carboxylic acid such as maleic acid, fumaric acid, and 
ttaconic acid, or an anhydride thereof (maleic anhydride, etc.) or esters (for example, a monoalkyl ester of a Afunctional 
carboxylic acid such as monomethylmaleate and monobutylmaleate. etc.)], ete. A preferred unsaturated carboxylic acid 
includes, for exampl e. a monocarboxyttc acid such as (meth)acrylic acid and a polyvalent carboxylic arid such as maleic 
arid, an antwdride thereof, or the esters. 

[0243] The aromatic vinyls include, for example, styrene, alpha-methytetyrene, and vinyl toluene, etc., and styrene is 
often employed. The vinyl esters include, for example, vinyl acetate, vinyl propionate, and vinyl versate (VeoVa, ete.), 
etc. The vinyls containing halogens include, for example, chloride and vinylidene chfortoe, ete. 
[0244] Further, as copolymerizable components, there may be employed, for example, a monomer containing silyl 
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group such as a compoundftor example. viny^^^^e^Tana. eta] repre*mted by tor™* (** 

R" Rl* R M 
CH 2 =C-Si-(lU?W <») 

(in thetonnuta. ^ and which may beidentica. « 

ito^n^Kiac^silane and ^(acetytoxy^tena. etc] represented by formu* 

(27): 

ChV 



(intheformula. R 22 represents a ^acyl ore* R«. r15 - ^rJn^r'^ ^^^^ ^ 
„ . eorrpo^ [tor example, vinyttriphanoxyrfana. etc.) repeated by formula (28). 



R" Ri* 

CH 2 = C-S1-R?.. («> 



25 
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«*> o „ rl ^ 1 , R 14 r15 and "a - are the same as m the above descriptions.), 

(in tha formula. R represents a C^oaryloxy grou* R JR^and a ae errptoyed a hard mon- 

[02451 in the present invention, as ^^.^^^^^LTng 1 ^transition temperature of 80 to 
omer tfor example, a monomer ^ onen * wh ^^ *J^^ a soft monomer [for example, a 

120-C (particularly. 90 to ^ ws °^^ e ^^^ of -85 to -10-C (particutari* - 

an ernulsKer. constructed using the monomer containing a silyl group and mecopcJymenzaUe 

10246] in the case that a polymer is «>^ ua ^^^' 0 eomoonent containing an ionic functional group), the 
components (the hard monomer, son ™^ e ^ ™^^^ r ^^ from the following range, 
use amount of the respective monomer components can be sefecteo, wr exampc 

(1) Monomers containing a silyl group 

[0247, o^bywe^tfor^^^ 
weight] 

<2) Copolymerizable components 

[0248, TO-^bywe^htHorexamp^ 80-99.9%by weigh,, preferably 85-99% by weight more preiexaWy 90-98% 

by W !' 9h l ^^n^ble corroonente can be constructed by. tar example, the tolowlng monomers (the hard mon- 
'S^^Z^ZZ^ contain an ion* functional group). 

1) Hard monomer 

[O250, ir >90% by we^ht [tor example, i5-85%by weight, preferably 20-80% by weight more preferably 25-75% by 
weight, particularly, 30-70% by weight). 



34 



EP 0 989 162 A1 



2) soft monomer 

[0251] 10-90% by weight [for example, 15*5% by weight, preferably 20-80% by weight, more preferably 25-75% by 
weight particularly, 30-70% by weight] 

3) Monomer containing an ionic group 

[0252] 0-80% by weight [for example, 0-70%by weight, preferably 0-60% by weigrrt, rTK)repreferaWyO-50%bywei*rt, 
particularly, 0-40% by weight] m 
[0253] A preferred polymer in the present invention includes a polymer (an acrylic-based polymer) induing at least 
one kind of an acrylic-based polymer as a constructing monomer <a monomer containing a silyl group and coporymer- 

[^4]°^^^^ preferred polymer is a copolymer containing a vinyl-based monomer having an alkoxysilyi group 
which is a constructing monomer and an acrylic-based monomer which is a copolymerizaWe component 
[0255] The polymers can be obtained by a usual method, for example, a solution polymerization, an emulsion polym- 
erization a suspension polymerization, and a bulk polymerization, etc. The polymers are often obtained m a form of an 
aqueous'solution and a water-based emulsion. Average particle diameter of polymer particles in the water-based emul- 
sion can be selected within a range in which dispersion stability and adhesion are not deteriorated, for example, a range 
of 001-2 urn (tor example, 0.01-1 jut.), preferably 0.01 -0.05 jinn, and more preferably 0.01-0.3 urn or so. 
[0256] As a method for obtaining tie polymer (a thermoplastic resin) as an aqueous solution or a water^^ emul- 
sion, mere are exemplified, for example, a method (1) and a method (2). The method (1) includes a method (1-1) and 
a method (1 -2). In the method (1 -1). there is dissolved or dispersed a polymer in which the vinyl-based monomer having 
a silyl group represented by the previously-described formula (1 3) is copolymerized with a copolymenzable component 
having an ionic functional group such as carboxylic group or amino group using an alkali (for example, an afcyl amme 
such as triethylarrine. a cyclic amine such as morpholine, an alkanol amine such as triethanolamine. uridine, and 
ammonia, etc), an acid [for example, an inorganic acid (for example, hydrochloric acid and sulfuric add, <*a),andan 
organic acid (for example, a carboxylic acid such as acetic add and propionic acid, and sulfonic acid, etc.), and the 
method (1-2), the polymer is dissolved or cfispersed by an emuteiier, and the method <2) is an emulsion polymerization 
method etc 

[0257] ' in the above-described method (1-1) and the method <1-2). the polymer may be also prepared by a solution 
polymerization and, further, it may be also prepared by an emulsion polymerization, a suspension polymerization, and 
a bulk polymerization. It is to be noted that the polymerization may be carried out batchwise or continuously.^ 
[0258] In the solution polymerization, there is employed an organic solvent (for example, such as en alcohol (for exam- 
ple ethanol. isopropanol. and butanol. etc.), an aromatic hydrocarbon (for example, benzene, toluene, andj^ene. 
etc!) an alohatic hydrocarbon (for example, pentane, hexane. and heptane, etc.). a cydoaBphatic hydrocarbon (lor 
example cydohexane. etc.). an ester (tor example, ethyl acetate and n-butyl acetate, etc.). a ketone (tor example, ace- 
tone and methylethylketone, eta), and an ether (for example, diethylether, dtaxane, and tetrahydrofran. etc)]. The 
organic solvent may be employed solely or in combination of two or more kinds. As the organic solvent, there may be 
usually employed an alcohol such as isopropanol, an aromatic hydrocarbon such as toluene, and a ketone euch as 

rol^^e^nountof the organic solvent is not particularly limited, and "it can be selected from, lor example, a range 
of total amount of the organic solvenrsAnonomers=0. 1/1 -5/1 (weight ratio), and preferably 0.5/1 -2/1 (weight ratio) based 
on total amount of the monomers (the monomer having a silyl group and the copolymerizaWe components). 
[0260] In the soliition polymerization, although a polymerization may be initiated by irradiation of an electronic beam 
or an ultraviolet ray and heating, it is often initiated using a polymerization initiator. As the polymerization initiator, there 
can be exemplified, for example, an azo compound [for example, azobisisobutylnitrile. 2,2-azobis(2,4^me«liyWateon.- 
trile azobiscyano valeric acid. 2,2-azobis(2-amidinopropane) hydrochloride. 2^-azcbis(2-antidinopropane)aceiatea. 
inorganic peroxides (tor example, persulphates acid such as potassium persulphate, sodium persulphate, ammonium 
persulphate, and hydrogen peroxide), organic peroxides (for example, benzoyl peroxide, di-t-birtytoeraide. cumen 
hydroperoxide, di(2-ethoxyethy0peroxydicarbonate)], and redox catalysts (tor example, sulphite or bisulfite (tor exam- 
ple alkal metal sate and ammonium salts), a reducing agent such as L-ascorbic add and elisorttc add, persulphates 
acid (for example, alkali metal salts and ammonium salts, etc), and a catalyst system composed of the combination of 
the peroxides]. The polymerization initiator can be employed solely or in combination of two or more kinds. ■ 
[0261] Use amount of the polymerization initiator can be selected from, tor example, a range of 0.001 -20% by weight, 
and preferably 0.01-10% by weight (for example, 0.1 -10% by weight) or so based on total amount ol the monomers (the 
monomer having a silyl group and the copolymerizable components). -, n 
[0262] Reaction temperature in the solution polymerization is, for example. 50-1 50°C, and preferably to-i 30"C or so. 
Further reaction time of period is. tor example, 1-10 hours, and preferably 2-7 hours or so. It is to be noted that a tar- 
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may be pH-reguteted^apH relator ^ catlon-tarmable group, amino group, and brftte 

[02641 in the case that the polymer contains a ^^.^o^ucn a hydrophilic property by the use of 

U^hepdymerc^bereadi,^^^^^ 

acids. AssuchmeacKte.1herecanbeexempmiea. ror e^pe, rfaMaamole a saturated aliphatic monocarboxytic 
dissolved or emulsified by the use erf a basic M ^ u ^^ Q S "^ o 7^^^ su ^ as morp holine, an alkanol amine 

Mor to tl» solution polyntoualon. ™» «*• "i'^SzSTJS d>< I «nwWfto» to p«ym«taltoi Ito 
preferably 0.5-10% by weight or so based on total amount of the monomers. 
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[02751 As the emulsif ier to be employed in the emulsion polymerization, there can be enumerated the ermilsifiers 
which can be employed when emulsifying a polymer obtained by the previousry^escribed solution polymerization. Fur- 
ther in order to stabilize the emulsion polymerization, there may be even employed a protecting colloid agent (for exam- 
ple, a partiaDy-saponified polyvinytelcohol. a carboxymethyl cellulose, a methyl cellulose, a hydroxyethyl cellulose, and 
a hydraxypropyl cellulose, etc.). ft is to be noted that pH may be regulated in the emulsion. 

[0276] It is to be noted that conditions such as temperature, etc in the emulsion polymerization maybe the same as 
in the previously-described solution polymerization. 

[02771 In order to control a molecular weight of a polymer in the solution polymerization and the emulsion polymeri- 
zation, there may be errployed a chain transfer agent, tor example, an alcohol such as catechol or phenols, thiols, mer- 
captans (for example, n-lauryl mercaptan. n-dodecyl mercaptan. t-dodecyl mercaptan. 3-mercaptopropyi 
trimethoxysilane, and 3-mercaptopropyimethyl dimethaxysaane. etc.). , 
[0278] A weight average molecular weight (Mw) in the previously-described polymer is. tor example. 100,000- 
8 000,000, preferably 200,000-7,000,000, and more preferably 300,000-5.000,000 or so. 

[0279] Further, a glass transition temperature (Tg) in the previously-described polymer is, for example, -10 to 70«C, 
preferably -5 to 50"C, and more preferably 0 to 40°C or sa In the case that the glass transition temperature is less than 
-10°C. blocking is apt to be caused in a thermal ly-and pressure^nsitive adhesive sheet and, in exceeding 70°C, an 
adhesive property is apt to tower. ■ ^ 

[0280] In the thermally-and pressure-sensitive adhesive 3 of the present invention, the content ol the thermoplastic 
resin is, for example, 15-200 parts by weight preferably 18-150 parts by weight, and more preferably 20-100 parts by 
20 weight or so based on 100 parts by weight of the total amount of the solid plasticizer. In the case that the content of the 
thermoplastic resin is less than 15 parts by weight, a cohesive force lowers, resulting In that a sufficient adhesive 
strength is not occasionally produced and, in the case of more than 200 parts by weight sufficient tackiness is not occa- 
sionally produced in heating. ■ ' ■ . 
[0281] In the present invention, since the pcHymerizaWe unsaturated compound having a hydroryzaWe silyl group is 
25 employed as a monomer constructing the thermoplastic resin, a polymer having a hip* molecular weight is obtained by 
crosslink™, and it is considered that a cohesive force becomes strong. For that reason, in the case that it ts employed 
as a thermally-and pressure-sensitive adhesive, an adhesive force, a holding power, and a water resistance are remark- 
ably improved. 

30 (Sold plasticizer. etc.) 

[0282] As the solid plasticizer in the thermally-and pressure-sensitive adhesive 3 of the present Invention, there can 
be employed the same sola plasticizer as in the previously-descrtoed thermoplastic resin competition of the present 
invention. The solid plasticizer may be employed solely or in combination of two or more kinds, 
as 10283] The thermally-and pressure-sensitive adhesive 3 of the present invention may optionally contain a tackrfier. As 
the tackmer to be employed, there can be employed the same ones as exemplified in the item of the previously, 
described thermoplastic resin composition of the present invention. The tackrfier may be employed solely or In combi- 
nation of two or more kinds. The content of the tacldfier is not particularly imited, and ft can be appropriately selected 
according to the combination of the thermoplastic resin with the sold plasticizer. Usually, it is 1C-800 parts by weigjit, 
preferably 20-500 parts by weight based on 100 parts by weight of the thermoplastic resin. ■ ■ ' 

[0284] In the thermaily-and pressure-sensitive adhesive 3 of the present invention, in addition to the tackrfier, there 
may be added, for example, an auxiliary tor IBm-forming, a defoaming agent, a coatabil'rty improving agent a thickener, 
a MDricant. a stabilizer (an antioxidant, an ultraviolet ray absorbent and a thermal stabilizer, etc.). an anti-electrostatic 
agent and a anti-blocking agent (inorganic particles and organic particles) within a range in which properties are not 
deteriorated. As the auxiliary for film-forming, there can be employed the above-exemplified compounds. 
[Q285] The thermaly-and pressure-sensitive adhesive 3 of the present invention can be employed in the form of the 
absence of solvents, and it can be also employed as a solution of an organic solvent or a water-based composrtion. 
[0286] The water-based composition can be prepared by usual methods, tor exarrple, the methods shown in the item 
of the previously-described thermally-and pressure-sensitive adhesive 2. 

[0287] Average particle diameter of the solid plasticizer in emulsion in the water-based composition is preferably 0.5- 
20 jim. and more preferably 1-15 pun or so. In the case that the average particle diameter is less than 0.5 fim, it rs afraid 
that blocking resistance lowers, and productivity lowers because a long time of period for crushing is required. In the 
case that the average particle diameter exceeds 20um. it is afraid that a coating surface becomes roughened, and a 
quality is lowered in a label. ■ 
[0288] By coating the thermally-and pressure-sensitive adhesive 3 of the present invention on at least one surface of 
a base material, a pressure-sensitive adhesive layer is formed, and a thermally-and pressure-sensitive adhesive sheet 
(thermally and pressure-sensitive adhesive sheet 1) can be obtained. A method tor forming the pressure-sensitive 
adhesive layer and a base material to be employed are identical to the case of the previously-described thermally-and 
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fThermally-and pressure-sensitive adhesive 4] 

[02901 Thethermany-arrf^^ 
is a binder resin, and a solid plastkazer. 

(Thermoplastic resin) 

by. for example, the addition 

[02931 The weight average molecular weight in the thermo^aste mnw oe e«j » cate- 
oVa chain transfer agent As the chain '^^^ and Wodecyi mer- 

chol or phenols, thiols, and mercaptans (for example, njauryl ™^JJJ*2c2*i eanbe also adjusted by other 
captan. 5c). etc Further, the weight average ^^ r ^ ln ^ 0 ^^ae tSan^ntof a p^rn^atTon H- 
usual methods, for example, by appropnately ^•f^JJ^S !^in^nonomers. etc in polymerization, 
tiator. reaction temperature, reaction tome « ^*^*^^^^™S y ^ected in consideration of 
[02941 Glass transition temperature (Tg) « the ^^^'J^^SSSwn adhesive property and an anti- 
kind of materials to be stu* within a ™ J" s^Stt^pSS X «^lK»WC or so. pref- 

. Mocking property in the case that a P^^^'^^^^^^^Lvb^^ Is less than - 

exceeding 70«C an adhesive property is lowered. invention, the content of the tharmoplaslic 

[02951 In the thermally-and ^^^^^^^^^^^Zi more preferably 20-100 parts by 
s resin is, for example, 15-200 parte b V thermop.astic resin 

weight or so based on 100 p^^^ SSrS'eS Vn thatl^ff Went adhesive strength is not occasion- 

^ed^ 

SJds. for a 80 '^*™"^^^ 

pressure-sensitive adhesive 3 of the present invention. 
(Solid plastkazer. etc.) 

[0299, As the soUd piaster to be errp,oyed ^^^SS'rJS J^** e^e^r^*^ 
pressure-sensmve adhesive property by ^^^J^,^ ~, ^eSpto/ed the same solid 
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may be employed solely or in combination of two Of more kinds. A 
[0300] The thermally-and pressure-sensitive adhesive 4 of the present invention rnayop^lly^rtor^ta^Aa 
the tackffier to be employed, there can be employed the same ones as exempted in the item of the prevto^y- 
described thermoplastic resin composition of the present invention. The tacWfier may be employed solely or in combi- 
nation of two or more kinds. The content of the tacWfier is not particularly limited, and ft can be appropnately selected 

erably 5-100 parts by weight based on 100 parts by weight of the solid Ptotazer. _ ■ 

HOOI] In the thermally-and pressure-sensitive adhesive 4 of the present Invention, in addition to the tacWfierJ^ere 
may be added, for example, an auxiliary torfHm-forming, a defoaming agent, a coatabiUty improving agent, a IhicKener, 
a lubricant a stabilizer (an antioxidant, an ultraviolet ray absorbent and a thermal stabilizer, etc.). an anb-electrostatic 
aaent and a anti -blocking agent fmorganic particles and organic particles) within a range m which properties are not 
deteriorated. As the auxiliary for film-forming, there can be employed the previously-exemplified I compounds. 
ro3021 The thermaBy-and pressure-sensitive adhesive 4 of the present invention can be employed in the form of the 
absence of solvents, and it can be ateo employed as a solution of an organic solvent or '^yj^ 
[0303] The water-based composition can be prepared by usual methods, tor example, the methods shown in the item 
of the previously-described thermally and pressure-sensitive adhesive 2. ^^.^^ 
[03041 ft is to be noted that a dispersant for dispersing the thermoplastic resn is not particularly l^ed. and there can 
be employed any one of an anton-based and nonion-based dispersant which are conventionally pubfidy-hnown. As the 
anton-oased dispersant there can be enumerated carboxylates. sulphates, sulphonates, and P^ h f^J te ^^, 
Srt^arnm«tium salt is preferred. As the nonion-based dispersant there can be enumerated a polyethyfenegtyool 
tvoe one and a polyvalent alcohol type one, etc . . _ 

$305] AveragVparticie diameter of the solid plasticizer in emulsion in the water-based con^on ispreferabtyas- 
zbjm. anoTore preferably 1-15 um or so. In the case that the average P^**^ « te ^£ 5 ^ 
thatWooWng resistance lowers, and productivity lowers because a long time of period for crushing « reqwred. in toe 
case that the average particle diameter exceeds 20 om.it is afraid that a coaling surface becomes roughened, and a 

Si ^BTcSng the^ermalty-and pressure-sensitive adhesive 4 of Ihe present invention on at least one surface of 
a base material, a pressure-sensitive adhesive layer is formed, and a thermally-and pressure-sensrtive adheswe sheet 
(therrnW and pressure-sensitive adhesive sheet 1) can be obtained. A method for 

adS layer and a base material to be employed are identical to the case of the prevtoushy-described thermally-and 

^^^the^errCj^pressure^ensrBve adhesive 4 of the present Invention and *?^|>'^P^T 
sensitive adhesive sheet obtained therefrom, since the weight average «~^ B ^^^ e ^^~" 
ranges in a specified scope, if the sheet is stuck to a material to be stuck, a pracbcaly sufficient adhes^ strength can 
^obtained and. moreover, the sheet can be readily stripped and removed by hands without using boiled water, steam. 

^^SrfraUeaSutcan be preferably employed tor bottles for beer which are repeatedly used by recollecting 
and PET bottles which are recycled as a resource 

[Thermally-and pressure-sensitive adhesive 5] 

ro3091 The water-based thermally- and pressure-sensitive adhesive (thermally- and pressure-sensitive adhesive 5) 
of the present invention contains a thermoplastic resin, a tacWfier. and a solid plasticizer. and it is <^ractenzea^n ti«t 
a decline of a melting point is less than 3»C in the solid plasticizer in the thermally-and pressure-sensitive adhesive layer 
which is formed by heating the previously-descrtoed water-based thermally-and pressure^ensitive adhesive at 40-C 
for 2 minutes on a base material sheet compared to a melting point of the solid plasticizer. 

Soto] It is to be noted that "the melting point of the solid plasticizer in the thermally- and pressure^*** arfteave 
layer means a melting point of the sold plasticizer alone which is measured horn an ' ateorpbonj peak m a ftftmntrt 
scanning calorimetric analysis. As described above, capability of measuring the melting pant of the solid 
a^nTinWtherrnally-and ^sure-sensitive adhesive layer depends upon that the soDd plasticizer is "Otinisc^wnh 
other components in the thermally-and pressure-sensitive adhesive sheet which is obtained by drying after coating the 
water-based thermally- and pressure-sensitive adhesive of the present invention on at least one surface of a base 
material, and the sofid plasticizer exists as fine particles. 

[03111 As the thermoplastic resin to be employed as a binder resin in the present invention, there can be employed 
the thermoplastic resin exemplified in the item of the previously-described thermoplastic ^« 0 W rt » n * *• 
presertinvention. The thermoplastic resin may be employed in combination of two or more tands. Of the previously- 
described thermoplastic resin, an acrylic-based polymer is preferred from a viewpoint that the decline of a melting point 
is less than 3"C m the solid plasticizer in the thermally-and pressure-sensitive adhesive layer. 



39 



EP 0 989 162 A1 



10 



16 



20 



ciWe with the thermoplastic resin and tackriier, and it is dispersal as nne \*» 

tive adhesive layer. ^i*. «he rtwmoolastic resin and tackifier by heating 

[0313] The solid plasticizer of thereat. As such the solid 

thethermally-andpressur^^^ 

piaster, usually. ^SSS^TSS rK^^^^^ r ^ MrT ^" ^ ^ 

plriied the same solid plastiazers as ernpwyea ^ ™ p . a ', n comb ination of two or moreWnds. 
preaemi-wentioaT^ 

[03141 The contentol the solid ptasbcizer is decidec an d it is usuaBy 30-1 .000 parts by weight or so. 

we^e^a^ 
[03161 Aathetackifertobeem^^ 
the item ot the previously-descnbed * e ^^^^3^^ a ^ er , s not particularly limited, and it is decided 
employed in combination of two or more kinds. The content ^ e ™™£ in^hettwmially- and pressure-sensl- 
2S a decone of a meWng point becomes '^^m^esoBd ^^JJ^^ ^ „. 

U be ^j^rT^^aTuSo^ ^ ab^^ar^el^Szere^). an anfi-etoctrotfafic 
» a lubricant, a stabilizer (an antioxidant, an uttrav^etray aosm DB • . which properties are not 

agent, and an anti-blocking agent (inorganic P^^^^^^^^l J^imed cornpounds. 
deteriorated. As the auxiliary lor filing SffiS«!SS5^« -SI present inven- 
[03181 The water-based thermally-and pressure-sensitrve « l *«3^!^^Z^ kjn rf ^ e water-based com- 

[03191 Average particle diameter of the solid ^f^^Z^iS olTmeSiT point teless than 3«C in the solid 
emukJon ranges in ^^^^S^Z^^^^ **** 

e£ exceeds 10 ^m, a coating surface ^^^^^f^^en, i^on on at least one surtace of 
[03201 Bycoating«heth«rr^ = 
40 a base material, a P^^ Ee ^ v * ^^ v * ^ * «„ ha obtained A method for forming the pressure-senses 

<s ton, the difference of a melting point is adjusted so as^to beame less JJ"^ j^J pressure-sensitive adhesive on a 

base sheet at 40-C tor 2 minutes. In the case that the A« «« » oh themselves are unprefer- 
prcperty becomes poor in the thermaly- and pressure^ens^e^^esheet desC ribed herein- 

*£^ckeacho»e,in£ra^^^^^ 

* [03231 InthelhernM^andpressu^ 
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plasticizer oven at a relatively high storage temperature in the summer season and. accordingly, tackiness is not fin- 
ished to be produced thereby. 

[0324] Accordingly, there can be provided a thermally- and pressure-sensitive adhesive sheet having an excellent 
anti-blocking property by the present invention. 

[Thermally- and pressure-sensitive adhesive sheet 2] 

[0325] The thermally- and pressure-sensitive adhesive sheet 2 of the present Invention is obtained by forming the 
thermally- and pressure-sensitive acftesrve layer containing a thermoplastic resin, a tackifier, and a solid plasticizer on 
at least one surface of a base material sheet and it is characterized in that an adhesive strength when being stuck to 
a body to be stuck after producing tackiness by heating the thermally- and pressure-sensitive adhesive sheet is from 
100 gf/25mm to 600 gt/25mm at a period of 6 months-lapse. 

[0326] Herein, the adhesive strength is shown by "gf^Smm", and it means a tensile force represented by the unit of 
gram which requires for stripping the thermally- and pressure-sensitive adhesive sheet having the width of 25 mm stuck 
by loading the weight of 2 kg from a body to be stuck at a tensile speed of 300 mm/minute and a stripping angle of 1 80°. 
[0327] As the thermoplastic resin to be employed as a binder resin in the present invention, there cap be employed 
the thermoplastic resin exemplified in the item of the previously-descrtoed thermoplastic resin composition of the 
present invention. The thermoplastic resin may be employed in combination of two or more Wrwte. Of the previously- 
described thermoplastic resin, an acrylic-based polymer is preferred from a viewpoint that an adhesive strength 
becomes from 1 00 gf/25mm to 600 gfV25mm at a period of 6 months-lapse after sticking of a thermally- and presaure- 
sensitive adhesive sheet. 

[0328] As the solid plasticizer to be employed in the present invention, it is melted by heating and it can produce tack- 
iness by plasticizing the thermoplastic resin and. usually, cficydohexyl phthalate is often employed. As the solid plasti- 
cizer to be employed, there can be employed the same sold plasticizer as in the previousty-descrbed thermoplastic 
resin composition of the present invention. The solid plasticizer may be employed solely or in combination of two or 
more kinds* 

[0329] The content of the solid plasticizer is decided so that an adhesive strength after sticking the thermally- and 
pressure-sensitive adhesive sheet is from 1 00 gf/25mm to 600 gM25mm at a period of 6 months-lapse, and H is usually 
30-1 000 parts by weight or so. and preferably 100-1 .000 parts by weight or so based on 100 parts by weight of the ther- 
moplastic resin. More preferably, it is I5t>900 parts by weight, and particularly, it is 2CK>-800 parts by weight mthecase 
that the content of the solid plasticizer is less than 30 parts by weight, sufficient tackiness is not occasionally produced 
in heating and, in the case of more than 1,000 parts by weight, a cohesive force lowers, and a sufficient adhesive 
strength is not occasionally produced. „ A 

[0330] In the presarft invention, the thermally and pressure-sensitive adhesive layer by which the thermally- and pres- 
sure-sensitive adhesive sheet 2 is constructed contains a tacWf ier. 

[0331 ] As the tackifier to be employed, there are employed, for example, the same tackffier exemplified in the item of 
the previously-described thermoplastic resin composition of the present invention. The tackifier may be also employed 
in combination of two or more kinds. The content of the tacWf ier is not particularly Dmited. and it is decided so that an 
adhesive strength after sticking the thermally- and pressure-sensitive adhesive sheet is from 100 gtf25mm to 600 
gf/25mm at a period of 6 months-lapse. It can be appropriately selected according to the combination of the thermo- 
plastic resin with the soBd plasticizer. _ ^ h 
[0332] In general, the content of the tackifier is 10-600 parts by weight or so, and preferably 20-500 parts by weight 
or so based on 100 parts by weight of the thermoplastic resin. 

[0333] In the thermaBy- and pressure-sensitive adhesive layer which constructs the thermally- and pressure-sensitive 
adhesive sheet 2 of the present invention, in addition to the tackifier, there may be added, for example, an auxiBary for 
film-forming, a defoaming agent, an agent for improving coatabilrty, a thickener, a lubricant a stabilizer (an antioxidant 
an ultraviolet ray absorbent and a thermal stabilizer, etc.). an anti-electrostatic agent and a anti-blocking agent (inor- 
ganic particles and organic particles) within a range in which properties are not deteriorate d. 
[O334] As the auxiliary for fflm-fomning. there can be employed the pre*tously-exempfified compounds. 
[0335] The thermally- and pressure-sensitive adhesive sheet 2 of the present invention can be obtained by, for exam- 
ple, coating a water-based diversion in which components (the thermoplastic resin, etc.) constructing the above- 
described thermally- and pressure-sensitive adhesive layer are dispersed in water using a dfepersant onto a base 
sheet followed by beng dried. The cfispersant to be employed for preparing the water-based dispersion is not particu- 
larly limited and. for example, there can be employed the dispersant employed in the method for the preparation of the 
water-based conposition shown in the item of the previously<Jescribed thermoplastic resin composition of the present 
invention. As a method for dispersing into water, there can be also employed the method shown in the same item. 
[0336] Average particle diameter of the solid plasticizer in emulsion in the water-based dispersion is preferably 0.5- 
20 urn, and more preferably 1-15 u.m or so. In the case thai the average particle diameter is less than 0.5 |im. it is afraid 
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employed are the same as in the case of the P^^'^r™""", e-rldfiv ' adhesiv e sheet 2 of the present invention. 
[S As described hereinabove, in the ^^^^^Snir^Sr^c r«la . tacKfier. and a 
there is formed the thermally- and ^'^^^^^^^foJ^^^^M 
solid ptostidzer on at least or* surface ^^^ ^2^^^^ heating the thermally- and pressure- 
strength when being ^^^ n ^^^ Q ^^T a JSSof 6 months-lapse, .n .he case that the adhe- 
sensitive adhesive sheet is from 100 gf/«mmto600 is uweferably caused a problem 

sive force at a period of 6 '^^^^^J^J^^^^^es are exhibited in 
that the thermally- and pressure-sensitve > adhesive sheet * ^ See at a period of 6 months-lapse from 

a shop windo-or during being exhibited. MM £JS£^2S5£ 5 obstructed the reuse of the 
sticWng exceeds 600 gfCSn™. 

r.?p^t^^ 

almost consumed at the period. . ^ 0 ^ and the p^-jnt of the thermoplastic resin, the kind 

of the thermoplastic resin with the sold P^^er • ^ adhesive sheet 2 ol the present invention is stuck on a 

jo are recycled as a resource. 

[Thermally-and pressure-sensitive adhesive sheet 3] 

sure-sensitive adhesive is^ 100 gf«5mm. 
ifestation of tackiness by heating the thermally-and °~ ' tensile torce represented by the unit of 

[03441 Herein, the adhesive streng* is shown by 9^^^^^^ ha^ngX width of 25mm stuck 
*o Wmwrnchreo.uiresto 

by loading the weight of 2 kg from a tofr^^TXSl Sdnta rftie present invention, there can be employed the ther- 
[03451 As the thermoplastic re»n employed as a ^"^^^T^^^c^^positon of the present inven- 
nx.pfifcresinexerT^ STL previousiy-described 

tion. The thermoplastic resin ^ e J^^^!^^^XwD0int that a coating amount of the thermally-and 
« thermophores. an aay^ 

sstesrr^^ 

^As-solld^tobee^^^ 

pressure-sensitive adhesive property by P^^^eTZl^oS ^can^employed the same solid 
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ro348l In the case that the content of the solid plastidzer is less than 30 parts by weight sufficient tackiness is not 
occasionally produced in heating and. in the case of more than 1.000 parts by weight a cohesive force towers, and a 
sufficient adhesive strength is not occasionally produced. 

[03491 tn the thermally- and pressure-sensitive adhesive layer by which the thermally- and pressure-sensrtve adhe- 
StosLta ^constructed in tne present invention, a ta*ifier is contained. Asthetadofiertobe ^«oy^erecan 
L employi. for example, ones exemplified in the Hem of the previou^y^esonbed ^^^'^^ 
the present invention. The tacMfier may be employed in combination of two or more kinds. ^ ^ter^e tecW,er 
is not Darticularly limited, and ft Is decided so that a coating amount of the thermally- and pressure^ensttwe adhesive 
is letsC ^ 5 S!and an adhesive strength when being stuck to a body to be stuck after manifestation * by heating 
Se thermally- and pressure-sensitive adhesive sheet becomes not less than 100 g«25mm. It can be selected by appro- 
oriatelv selecting corresponding to the combination of the thermoplastic resin with the solid plastkazer. 
£S fn^Sa? it is 1 0-600 parts by weight or so. and preferably 20-500 parts by weight or so based on 100 parts 

adhesive sheet 3 of the present invention, in addition to the tackifier, there may be added, tor example, an auxiliary tor 
f^SrS^ddiS agent, an agent for improving coatabilHy. a thickener, a lubricant a stabilfcerjan antoodant. 
aTuS^aVabsorSnt and a thermal stabilizer, etc.). an anti -electrostatic agent anda anb-btochng agent (toor- 
panic partdes and organic parti das) within a range in which properties are not deteriorated. 

[0352] As the tarn-forming auxiliary, there can be employed the previously-exemplified compounds. 

[03531 The thermally-and pressure-sensitive adhesive sheet 3 of fhe present invention can be obtained by, tof Bxam- 
Se^atina a^T^ased dispersion In which components (the thermoplastic resin, etc) constructing the previously, 
described thermally- and pressure-sensitive adhesive layer are dispersed in water using a dispersant onto a base 
sSfotow^bex* dried. The dispersant to be employed for preparing the water-based disperse is n rt p arbcu- 
faXn-SeTa^ to eZ^ple. there can be employed the dispersant employed in the method tor the preparation of the 
waTer^ Sr^slMown in the item of the previously^escribed thermoplastic resin cornposition of the present 
invention As a method for dispersing into water, there can be also employed the method shown in the same item 
r^A?eige Particle diarneter of the solid plastidzer In the water-baeed dispersion .Is preferaUy 
more preferably 1 -1 5 j^m or so In the case that the average partide diameter is less than 0.5 mrx rtjs afraid that a Hock- 
ooSally caused, and productivity lowers because a long time of period for crushing ct the soW P»«twzer* 
re^redTSe case that the average partide diameter exceeds 20 pm. it is afraid that a coaling surface becomes* 
mnhened and a quality is lowered in a label. ■• 
rcaisi The mermaDy- and pressure-sensitive adhesive layer in the thermally- and pressure-sensrtive adhesive sheet 
a of the present invention can be formed by coating a thermally- and pressure-sensitive adhesive on at least one sur- 
face of a base material. A method tor terming the pressure-sensitive adhesive layer, and the base material to be 
employed are the same as to the case of the previously-descrfoed thermaBy- and pressure-sensrtive adhesive 1 ■ ■ • 
S] As de^^Ther^riabove. in the thermally- and pressure^ensrtive adhesive sheets of the P^™^ 
mere te formed the thermally- and pressure-sensrtive adhesive layer coritalrfnga *em«ptorttoWQn. >• 
solid plastidzer on at least one surface of a base material sheet and an adhesive force is oantroled so tbat acoating 
a^^th^many- and pressure-eaneitfce adhesive is fees than 5g^. and an adhesive ^en^v*enb«ng 
stuck to a body to be stuck after manifestation of tackiness in the sheet becomes not less than 100 gW&nm. In the case 
Sanhe coating amount of the thermally- and pressure-sensitive adhesive is not less ««n Sg/rn 2 , a tong timejs required 
tordrying. anda coating speed cannot become unpreferably increased. Further, a tower Bmrt a ooating »™ui*of*» 
toerVrW ard pressure-sensitive adhesive, as described hereinafter, if an adhesive strength when b«ng stuck toa 
sto* after manifestation of taddness by heating the mermaDy-end pressure«er*itive adhesive sheet » not 
less than 1 00 of/25mm, la not particularly limited. In general, it is not less than 2 gftn* . 

SSTSSmZ the oaieSat the adhesive strength when being stud, to a body to to. «u*-fer ^^on 
if tackiness by heating fhe thermally and pressure^eendtive adhesive sheet is less fhav 1 00, *Mmnt the preasure- 
sensitive adhesive sheet is apt to become readily peeled and. particularly, n the case that the adhesrve etrengti^atS 
SeSapseX sticking isless than 100 gf/25mm. the thermally- and pressure-sensitive adhesr^sheetis unpref- 
g erablv apt tobecome peeled In a stage for filling into bottles and PET bottles and a stage for wrapping thereol. 
Si ^enteddneVs is produced by heating the thermally- and pressure^ensrtive adhesive sheet, a 
of the adhesive strength is not particularly limited if the coating amount of the thermally- and pressure^ensrtveadhe- 
stefstS^nrg/nr^desolbed hereinabove, and it is preferred in less than 600 gfJaSmm from a viewpoirrt of being 

kind and the amount of the solid plastidzer, the kind and the amount of the tadtafier, and the combination and amount 

ratio of the thermoplastic resin with the solid plastidzer, etc. ^ 1 . 

[0360] In the thermally- and pressure-sensitive adhesive sheet 3 of the present invention, since the coating amount 
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thermally- and pressure-sensitive adhesive sheet is stuck. 



[Recording sheet 1] 
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ten fabrics, and aplastic^. ~*,22K^£S^ 

polyolefin such as a polyethylene and P^ylaTO; p «V J^^^pZJ alcohol, an ethyiene-vlnyl alcohol 
nyTchlorWe^nyl acetate copper a f^^S^^SSSi ter^htnalate such as a poly- 

copolymer, a celluloee derivative such as a cellule acet^e a^^er^^ , polyethylene naphtha- 

eSrlene terephthalate and a pdybutylene terepWhalate^ ^^„^^Se6 a polyartdeftie. apolyamWe6/10. 
fateand a pdybutylene naphthalate). a ^^f^^^^^SS^Bra a polyetherester. etc.. 
and a polyamida 6A1Z. etc.). a polyester amd* a P^^^^^^gJJSwS also employed. Of the «ms. 
a^Sereof.ab.endedprcdurtthereof, ^^^^^X!p^^^^ a polyethylene 
^STanTusuaUy employed the polyolefm (par«^ strength and 

E2L treatn^nt such as a ^^S^!^^^ ^ S^fSeri^ Tne base mete- 
curling such es a resin layer and a p^nent layer may be tarmac ^ Thickness of the base mate- 
rial miy be optionally translucent. ^^^^^^^^S^^otbo. 
rial can be selected dependmg upon uses a ^ r « ^^^^^k absorbing layer is constructed by an 

pie. a monomer having a free carboxyhc gmup. ?'^Z2^ m Z*im* (an alkali metal salt an alkali earth 
maleic add, maleic anhydride, fumanc add, and cmto«c ac* and a san w« r i carboxylic acid or an 

o metal saH. an ammonium salt ^^^^^.SX^O or so [for example, 
anhydride thereof with a linear cham or branched chain aeonoi maleate and mono-2-ethylhexyl maleate. 

^methyl male^ 

etc.], a monomer having hydroxyl group per ^^2^J^^L^tJ^ e< ^ 4-hydroxYbutyt<meth)acrylate. 
thy. meth)aoy1ate, 2^roxypropyl(m^^ 
u, etc.], a monomer having an am.de group P* ^S^^mSS^ri^^ « monomer having a sulfonic acid 
ytemide. N-r*rtoxyn^hy1(meth^ m ^ group [for example. 
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ylate, butyi(me*)aarylate, isobutyl(meth)acrylate, t-bu1yl(meth)acrylate. haxyKmeth)acrylaie, octy1(meth)acrylate, 2- 
etriylhexy1(meth)acrylate. teuryKmethJacrylate. and staaryKmettDacrylate] a cyctoalkyl ester [far eampte. 
cyctohexyl(meth)acrylate. eta], an aryl ester {for example. phenyKmethJacrytete. eta], an araJkyl eater for wutf* 
benzyl(meth)acry1ate. eta], aromatic vinyls (tar example, styrene. vinyltoluene. and a-methylstyrene, eta], vinyl esters 
(for example, vinyl acetate, vinyl propionate, and vinyl versate. eta), ally) esters (for example. ally! acetate, etc.). a mon- 
omer containing halogens (for example, vinylidene chloride and vinyl chloride, etc.). a vinyl cyanate [for exampte. 
(meth)acrylonitrile. etc.], and olefins (for example, ethylene and propylene, etc.). ete. The nonionic monomers may oe 
employed solely or In combination ogtwo or more kinds. 

[0368] As the nonionic monomers, there are usually employed a C,. 19 alkyl(meth)acrylate [particularly, a 
10 alkyiacryiate and a d^alkylmethacrylate. etc.], aromatic vinyls (particularly, styrene. eta], and vinyl esters [particu- 
larly, vinyl acetate, ete]. . . . , , „ „„ „__. 

[0369] The content of the nonionic monomers in the acrylic-based polymer is. for example, 30-95% by mot or so. and 

preferably 50-95% by mot or so based on total monomers. 

[0370] The acrylic-based polymer may contain other monomers, for example, acationic monomer and a crosslrtable 
monomer, etc.. within a range in which an ink absorbing property and adhesive property, eta are not deteriorated. 
[0371] The calionic monomer includes, in addition to a variety of monomers having a tertiary amino group or a basic 
group thereof, a group capable of forming a quaternary ammonium basic groip or a variety of monomers having a qua- 
ternary armwnium basic group. As the calionic monomer, there are enumerated, for example, a ^-Ci^a^amno^ 
,alkvKmatti)acrylamlde or a salt thereof [for example, tfmethy1amlncemyl(fne1h)acrylamide. dlethylarrtnoethyl 
(meWacrytemide, and dim6thylamnopropyl(meth)acrylamide, and diethylajranopTopyKmeth)acrylamide : or j salt 
thereof eta], a di-C 1 ^alky1amlno-C 2 . 3 alkyl(metri)acryiate a salt thereof [tor example, dimethyl amlnoetriyt(meth)acr- 
ylate, diethyteminoethyl(meth)acrylate. and diethylaminopropyl (meth)acrylate. or a salt thereof, etej. a dKh. 
!3ky^^«aM8re^bstitut«« aromatic vinyl compound or a salt thereof [tor example, 4-^methytam.noa- 
thyl>styrene and M2-cCmetrr^nopropyl)styrene or a salt thereof, eta], and a tieterocydicrnonorr^ coining i ni*o- 
oen or a salt thereof [for example, vinyl pyridine, vinyl imidazole, and vinyl pyroOdone. or a salt thereof eta], etc. As the 
salts, there can be exemplified a halide salt (a salt of hydrochloric add and a salt of hydrobromic acid. eta), a sulphate, 
an alkyl sulphate (methyl sulphate and ethyl sulphate, eta), an alkyl sutohonate. an aryl sutohonate. and a salt of acar- 
boxytic acid (a salt of acetic acid, etc), etc 

[0372] It is to be noted that the quaternary ammorfum base may be formed by allowing to react tertiary amino group 
with an alkylation agent (for example, an organic halogenated compound such as epichlorohydrin. methyl chloride, and 
benzyl chloride). The catioric monomers can be employed solely or in contoination of two or more Mods. 
nam As the crosslfokable monomer, there can be exemplified a variety of monomers having a selfcrossBnkableor 
reactive functional group, tor example, a monomer containing an epoxy grot* (tor example, gtyddyljnettacrytate. meth- 
aByiglycidylether. 1-aJlvtoxy-3,4-epoxybutane. H3^tenyloxy-2.3-epQ)cvpropana and ^^^S!l!S££SSL 
ide. eta],* monomer having methyld group or a derivative thereof [for example. N<; w all^me^mem)acrylar^e 
such as N-methvtol(meth)acrylamide. N-metrxixymethyKmeth)acrytarr:ide, and N-butylol(meth)aaytamxJe, ete.]. a 
monomer having a hydrotyzable and condensable group such as a sityl group [tor example, vinyftrimett^slane, vrinyl- 
triethoxy silane vinyltrfloutoxy silane, vinylmethoxydimethyl silane. vinyl ethoxycBmethyl silane. vinySsobutoxydimetrryl 
eilane. vinyldim'ethoxymethyl silane, vinytdiethoxymethyl silane. vinyttris (fJ-methoxyethaxy)silane, vinytdphenyl ethox- 
vsilane, vinyhriphencxysilane. r (vinylpheiiylarninopropyl) trimelhoxy silane. Hviriyfoenzylaminopropyl) tnmethoxysi- 
teia. r(vinytphenytaminopropyO triethoxysilane, Hvinyfoerizvlaininopropy1)1rieti^ 

divinyUiethoxysilane, dhnr^iu^nethoxyelnoxy^lane. ^^^^^^^^^^J^' 
bisfdimethylarrtno)melhylsilane, vinylmethyldichloroslane, vinyWiniethylchlorosnane, virryttrichlorosflane, vinylrneBiyl- 
Dhenyl chtorosflane, ellyttriethoxy silane, 3-allylaminoprcpyltrimtsthoxysilane, ally1dlacete«xyniethyl silane, aJ^Wacetoxy 
silane allyfois(dimethylaniino)methylsilane, aflytmethyfoiehlorosilane. allyldkriethylchlorosilane. aDyttnchtorosflane, 
melhallylphenyldichlorosiane, (Hmeth )a C ryloxyethyltrimethoxysi»ane. Nmeth^ylaxyethyt tneftox^ane. r 
(metMacryioxypropyl trimethoxysilane. r<meth)acrytoxyprcpy1 triethoxysilane Y^rnethlagylo^ropylmethvl dimethox- 
ysOane^rneSao>l oxypropylmethyl dichlorosflane. and *meth)acrytacypropy1tns(^^ a 
mcnomeVhaviri an azindinyl group [for example. 2-(1-a Z irkliny.)eth y l(m 8 th)acrvtate. Z <^^™^£W™- 
ylate, and 3-(1 -aziridinyf)propy1(me1h)acrylate, eta], ete. The crosslinkaWe monomers can be employed solely or In 
combination of two or more Wnds. 

[0374] The acrylic-based polymer may be a polymer in which an acrylic-based monomer is a pnmary constructing 

n^^^asstransition terrperature in the acrylic-based polymer is. for example, -20-C to 70-C or sa In the case that 
the afoss transition temperature is less than -20'C an arm-blocking resistance is apt to lower. Further, in the case that 
the glass transition temperature is too high, an adhesive property becomes apt to lower. Aj weight average moleaJar 
weight in the acrylic-based polymer is selected from, for example, a range of 0.2 x 10 4 to 100 x 1 0". preferably, 1 x 10 
to 50x 10 4 orsa 
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or a derivative thereof (for example, starch ^f^^ ^SweTMrffl^celulose, a carboxymeth- 
etc.), a cellulose derivative (far example, am^l^ an ^^ 8 o( 3™ r (tof example, a pctyviny- 
yteellUose, a cell Jose sulphate, Sene^Scopo^ner^r example, an ethylene-maleic 

alcohol and an ethylene-vinylateohol copolymer etc.). ^J^.^^.f^Tyl acetate-{m8th)acryiate copolymer 
anhydride copolymer, etc.). ^^-t^ oxSnd an ethylene 

and a vinyl acetate-allylether ^^'J?^- or sulfonic group and a salt thereof Ifor 
oxide-propylene oxide W^ c ^ m ^ C ' / ^^aS me^f^^an ammonium salt and a sodium saW), 
example. apoly(meth)acrylic ac,d or a ^^^^^S^i copolymer and an acrylic acid-vinylalco- 
an acrylic-based copolymer such as a ^^^^^J^^^^,^^ and a methyM- 
hol copolymer; a vinylether-based copolymer such asa ^^^^ JJenVmaleic anhydride copolymer, a 
nyleSnaleic anhydride copolymer; Z*?*-*^^ ■** 
styrene-(meth)acrytic acid copolymer, and a sodium ^^^E"™^ a pua j emary ammonium salt such as 
a polymer having nitrogen (or a cationic PO^ner) or hydrochrolate of a poty- 

a Svlnytbenzyltrirnethyl anxnortum ,^^3^^,^^ po^hyJTirrine. a polyamide 

atordtoryterrpe^res.^ 
^TC^esc*^ 

having at least 3 carbons m ta «Q £ l STiSh^ooCund1^ a melting point of 55-100'Cora 
membered carbon ring^(B)a^^ 

[0380] A preferred multiester compour* hndud« canons in the substituted group 

sive strength is not occasionally produced. irtMantten mav c^onaly contain a tacWfier. As the tacWfier to be 
« [0382] The ink-absorbing layer in the P*^^?™" tKe^S-described thermoplastic resin compo- 
emptoyed. there can be employed onee«empW«d ^^^2 o, two or more kinds, 
eitton of the present invention. The tackrher may ^employed solely depending upon the combination 

[0383] The content of the wttfier ^^^^ ? 0 Too pa^S we'S and preferably 20-500 parts 
of the acrylic-based polymer with the solid plasticizer. in usuai. re is f j 

^pe group) in the molecule. The binder tor a ^^^^^ binder (a dicyandiamide-formann polyconden- 
55 [0385] Asmebirdertoradye.*^ 

sate, etc.), a polyamin^based b>nder [an ^f^^^^^h^e^ine, a condensate of dtoyandiamtoe 
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based binder, eta As the pdycation-based binder, there can be exemplified, for exanple. epichlorohydrinKli-Ci. 
4 alkytemine addition polymer (a epichlorohydrin-dimethylamine addition polymer, etc.). a polymer of ally! amine or a salt 
thereof (a polymer of a polyallylamine or a hydrochloric salt for example. PAA-10C. FAA-HCI-3L, and PAA-HO-10U etc. 
manufactured by Nitto BoseW. Ud.), a polymer of a diallyl-C^alkylamine or a salt thereof (a polymer of a diallylmetn- 
ytamine or a hydrochloric salt thereof, for example. PAS-M-1, eta manufactured by Nitto BoseW. Ud.). a poiyn^of a 
diallyldi-d 4 alkylammonium salt (a polymer of diallyWimethylamrnonium chloride, for example, PAS^H-5L and PAS-H- 
1 0L etc. manufactured by Nitto BoseW. Ltd.). a copolymer of a diallyiamine or a salt thereof with sulphur dioxide (a olal- 
lytamine hydrochloric acid-sulphur dioxide copolymer, for example. PAS-92. etc. by Nitto BoseW. Ltd.). adiallyWKCi. 
4 alkyrtammonjum salt-sulphur dioxide copolymer <diallyUimethyl ammonium chloride-sulphur dioxide ccjjdvmw, tor 
example. PAS-A-1. PAS-A-5. PAS-A-120L. and PAS-A-120A. etc. by NHto BoseW. Ud.). a copolymer of a diallyWl-d. 
4 aIkylammonium salt with a diallyiamine or a salt thereof or a derivative thereof {a diallykJimethyl ammonium crtoride- 
dialM amine hydrochloric salt copolymer, for example. PAS-880. etc. by Nitto BoseW. Ud.). a diallyW^. 
4 alkytemmonium salt polymer, a diallyWKS^alMaminc^riyKmethJacrytate quaternary salt polymer, a diallyWK^ 
4 alkylammormjm salt-acrytamide copolymer (a diallytcSmethyl ammonium chlcxidB^cryiamide copolymer, tor example. 
PAS-J-81, eta by Nitto BoseW. Ud.), and an ambie-carboxylic acid copolymer <for example, PAS-410. etc. by Nitto 
BoseW. Ud.). etc. 

[0386] The binder for a dye can ba employed solely or in combination of two or more kinds. 

[0387] The content of the binders for a dye can be selected from a range in which the devetapabilrty can be improved, 
for example, a range of 0.1-40 parts by weight, preferably 1-30 parts by weight, and more preferably 2-20 parts by 
weight or so based on 1 00 parts by weight of the acrylic-based polymer solid. 

[0388] In the Ink-absorbing layer, in order to further improve an ink-absorbing ability and a blocWng resistance, there 
may be also added bulk materials (pigments, etc.). As the bulk materials, there can be enumerated, for example, inor- 
ganic bulk materials (mineral bulk materials such as white carbon, fine-particle state calcium silicate, zeolite, alumj- 
nomagnesium silicate, calcine diatomaceous earth, fine-particle state magnesium carbonate, fne-partfcle state 
alumina, silica, talc, kaolin, deJamikaotin, day. a heavy calcium carbonate, a precipitated calcium carbonate, magne- 
sium carbonate, titanium dioxide, aluminum hydroxide, calcium hydroxide, magnesium hydroxide, magnesium siicate, 
calcium sulphate, sericite. bentonite, and sumectite). organic bulk materials (crossBnkable or noncrosslinkable organic 
fine particles such as a polystyrene resin, an acrylic resin, a urea resin, a melamine resin, and benzoguanamine resin, 
organic bulk materials such as a microbatoon. etc), etc. The bulk materials can be appropriately selected and employed 

solely or in combination of two or more kinds. . 

[0389] The ink-absorbing layer, within a range in which properties are not deteriorated, may further contain common 
additives, for example, a curing agent, a dispersant a surface active agent, a fluorescent coating, a pH regulator, a 
defoaming agent, a wetting agent, a coatabilrty improver, a thickener, a lubricant, a stabilizer (an antioxidant, an ultravi- 
olet ray absorbent a thermal stabilizer, etc), an antistatic agent an anti-blocking agent and an antiseptic ate. 
£0390] The thickness of the ink-absorbing layer can be selected depending upon uses, and it is. for exanple, 5-50 nm. 
preferably 10-30 um, and usually 5-30 jim or so. 

ro39i] since the recording sheet 1 of the present invention has an ink^bsorbing layer containing the previously- 
described specified acrylic-based resin and the solid plasticizer. it is high in an ink^absorbing property and an ink-focing 
property and, moreover, large in an adhesive property. . . . 

[0392] The recording sheet 1 of the present invention can be prepared by forming an ink-absoibing layer wteining 
the previously-described acrylic-based resin and the sol id plasticizer on at least one surface of a base material. The ink- 
absorbing layer can be formed by coating after dissolving the preriously-descrbed acrylic-based resin and the sofid 
plasticizer into an organic solvent or by coating after thermally melting. Further, a recording sheet can be obtained by 
coating on at least one surface of a base material after preparing a water-based composition in which the previously- 
described acrylic-based resin and the solid plasticizer are Dissolved or dispersed in water, and then, by drying. As a 
coating method, there are exemplified a method in which there are employed a roll ooater, an air-knife coater, a Wade 
coater. a rod coater. a bar coater. a comma coater. agravure coater. and a silk screen coater. etc. In a preferred water- 
based composition, an acrylic-based polymer is dispersed in water. 

[0393] m the above-described water-based composition, a dispersant to be employed for dispersing the acrylic-cased 
polymer is not particularly limited, and there can be employed any one of an anlonlc-based, a cationk>based. and a 
nortionic-based cfispersants which are conventionally publidy-known. As the anionic-based dispersants, there can be 
enumerated carboxylates. sulfates, sulphonates. and phosphonates. etc. Of those, an ammonium carboxylate is pre- 
ferred. As the nonionic-based dispersants. there can be enumerated a polyethylene glycol type and a polyvalent alcohol 

type ones, etc. . . 

[0394] As a method for preparing the previously<lescrtoed water-based composition, there tan be also employed a 
variety of methods which are conventionally publicly-known. For example, as the preparation method, there are enu- 
merated a method in which respective components constructing an "ink-absorbing layer are in advance mixed, and then, 
it is dispersed in water, a method in which a solid plasticizer is dispersed in an acrylic-based polymer emulsion and a 
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followed by mixing an M*»b^Pj»"" "I S can be exemplified a method in which a molten solid 
plasticizer is dispersed, a method in whichaMiiaprasDaz« * *k» acry.io*ased polymer emulsion may be 

a recording sheet lowers. _ recording sheet by an ink-jet method in which 

SopToJS 

s5£ by mol of a hydrophillc monomer as a constructing monomer and a SOW plasticizer, rt is excellent 

Property aS Anting property an* ^^^^S plasticizer. 
[0398] Further, an blocking resistance can be largely .mproved by selecting a soiia pia».a«» 
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group and having at least 3 carbons in the alkyl group, or (A2) an alcohol having a bridged ring containing at least one 
of a six-membered carbon ring with (B) a polybasic acid, {iia) a phosphorus compound having a mating point of 55- 
100°C or a phosphorus conpound represented by the following formulae <1a).<1b). (1c) or (2). and (iia) a diester com- 
pound of (C) (c1) hydroquinone or reasorcinol in which benzene ring may be substituted by an alkyl group, or (c2) cat- 
echol in which benzene ring may be substituted by an alkyl group with (D) an organic monobasic acid. It is to be noted 
that the solid plasticizer may be employed solely or in combination of two or more of the same or different kinds. 
[0403] Of the previously-described multiester compounds, there is preferred a multiester conpound of the previously- 
described cyclohexanol (A11) substituted by a! least one of an alkyl group and having at least 3 carbons In the alkyl 
group, or (A21) an alcohol having a bridged ring containing at least one of a six-membered saturated carbon ring in 
which hydroxyl group or hydroxymethyl group are combined, with (B) a polybasic acid. 

[0404] The solid plasticizer is the same solid plasticizer as in the previously-descrtoed thermoplastic resin composi- 
tion 1 described in the present invention. 

[0405] Trie content of the solid plasticizer is 30-1 000 parts by weight or so, preferably 1 00-1 000 parts by weight or so, 
and more preferably 150-900 parts by weight or so based on 100 parts by weight of the previously^escribed acrylic- 
based polymer. In the case that tie content of the solid plasticizer is less than 30 parts by weight, sufficient tackiness 
is not occasionally produced in heating and. in the case of more than 1 .000 parts by weight, a cohesive force lowers, 
and a sufficient adhesive strength is not occasionally produced. 

[0406] In the present invention, as the thermoplastic resin by which the delayed-tack layer is constructed, there can 
be employed the same thermoplastic resin as in the previously-described thermoplastic resin composition described in 
the present invention. 

[0407] Glass transition temperature (Tg) in the thermoplastic resin can be appropriately selected in consideration of 
the kind of materials to be stuck within a range in which there are not deteriorated an adhesive property and an anti- 
blocking property in the case that a pressure-sensitive adhesive sheet is prepared. It is usually -10 to 70*C or so, pref- 
erably -1 0 to 25°C or so. In the case that the glass transition temperature is less than - 1 0°C. a blocking resistance is apt 
to become lowered and. in the case that the glass transition temperature is too high, an adhesive property is apt to 
become lowered. 

[0408] In the present invention, as the tackrfier by which the delayed-tack layer is constructed, there can be employed 
the same ones as previously-described. The tacWfiers may be employed in combination of two or more kinds. The con- 
tent of the tackrfier is not particularly limited, and it can be selected according to the combination of the thermoplastic 
resin with the solid plasticizer and. ft is usuaDy 1 0-600 parts by weight or so, and preferably 20-500 parts by weight or 
so based on 100 parts by weight of the thermoplastic resin. 

[0409] The delayed-tack layer may further certain usual additives, within a range in which effects in the present Inven- 
tion are not deteriorated, for example, an auxiliary for «nrv forming, a dispereant, a surface active agent a pH regulator, 
a defoaming agent a wetting agent a coatabifity improver, a thickener, a lubricant a stabilizer (an anttoxidarit. an ultra- 
violet ray absorbent, a thermal stabilizer, eta), an antistatic agent, an anti-blocking agent (inorganic particles or organic 
particles, etc.). and an antiseptic eta As the auxifiary for f nm-forrrdng, there can be employed the previously-described 
ones. 

[041 o] The thickness of the delayed-tack layer can be selected depending upon uses, and it is, for example, 5-50 |un, 
preferably 10-30 um or so, and usually 5^30 junorsa u ^ ^ 

[0411] The delayed-tack layer can be formed by coating after dissolving constructing components such as the ther- 
moplastic resin and the solid plasticizer into an organic solvent or by coating after thermally melting. Further, the 
delayed-tack layer can be formed by coating on at least one surface of a base material after preparing a water-based 
composition in which constructing components such as the thermoplastic resin and the solid plasticizer are dissolved 
or dispersed in water, and then by drying. As coating methods, there are exemplified a method in which there are 
employed a roll coater, an air-knife coater, a blade coater, a rod coater, a bar coater, a comma coater, a gravurecoater, 
and a silk screen coater, etc. In a preferred water-based composition, a thermoplastic resin is dispersed in water. 
[041 2j | n the water-based composition, a dispersant to be employed for dispersing the thermoplastic resin is not par- 
ticularly fimited. and there can be employed any one of an anionic-based, a cationic-based. and a nonionic-based c5s- 
persants which are corwentionaly pubficly-known. As the anionic-based dispersants, there can be enumerated 
carboxylates, sulphates, suiphonates, and phosphonates, eta Of those, an ammonium salt of a carboxyttc acid is pre* 

[0413] As the nonionic-based dispersants, there can be enumerated a polyethylene glycol type and a polyvalent alco- 
hol type ones, eta 

[0414] As a method for preparing the previously^described water-based composition, there can be also employed a 
variety of methods which are conventionally publicly-known. For example, as the preparation method, there are enu- 
merated a method in which respective components constructing a delayed-tack layer are in advance mixed, and then, 
it is dispersed in water, a method in which a solid plasticizer is dispersed in a thermoplastic resin emulsion and a taek- 
ifier emulsion, respectively, followed by mixing thereof, and a method in which a solid plasticizer is dispersed in water. 
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mer can be obtained, for example, as a product of the trade name of "Z-320" from Nihon Gosei Kagaku Kogyo. Ltd. 
[0422] The carboxylic group-modified hydrophific polymer includes (a) a carboxylic groip-modified polyvinylalcohol, 
for example, a partially^saponified product of a copolymer of a ^ acetate, a vinyl propionate, and a vinyl 

formate) with an unsaturated monomer having carboxylic group [a monocarboxyiic acid such as (meth)acrylrcacri, a 
dicarboxylic add such as maleic acid, fumaric acid, and itaconic acid, an acid anhydride thereof, or a monoalkyl ortea 
as a specific example, there are included a styrene-(meth)acrylic acid copolymer, a (meth)acrylate-(meth)acryilcadd 
copolymer (a methy1methacrylatB-(meth)acryJic acid copolymer), a saponified product such as a vinyl acetete- 
(meth)acrylic add copolymer, (b) a polysaccharide having carboxylic groups, for example, a<»rt)oxyfic-C r aBcyt cellu- 
lose, a carbaxymethyl dextran, and alginic acid, etc. _ 
[04231 The hydrophilic polymer having an acid anhydride group includes an alkylvinylether-maleic anhydride copoly- 
mer (a methytvinylether-maleic anhydride copolymer, eta), an ethylene-maleic anhydride copolymer, a vinyl I acetate- 
maleic anhydride copolymer, a styrene-maleic anhydride copolymer, and a (meth)acrylic add-maleic anhydride copol- 
ymer (a metrTlmetha^ate-maJeic anhydride copolymer, etc.), etc. . ^ 
[Q4241 The hydrophilic polymer having an amino group indudes a polyamide-poiyarrtne. a polyvtnylamine. a parteiiy- 
eaponified product of a poly(N-vinylformamide), and a polysaccharide having an amino group (an amino dextran and 

crutosan, etc.), eta . - 

[0425] Other preferred hydrophilic polymers include a hydrophilic polymer having epoxy groups. The hydrophilic pol- 
ymer having epoxy groups may be any one of (1) a homopdymer or copolymer having a monomer unit having an epoxy 
group and (2) an epoxidized resin by epoocidatton of a resin. As the monomer having epoxy groups, there are exempli- 
fied for example, ailyfglyddylether, glycidyi methacrylate, glyddylacrylate, methanylgrycidylether, VaDylaxY-3,4- 
epoxybutane, l^-butenyloxyj^.a-epoxypropane, and 4-vinyH -cydohaxene-1 ,2-epoxide, eta As a preferred mono- 
mer having epoxy groups, there are included allylglycidylether and glyddyKmeth)acrylate. eta . 
[0426] As a copolymeriz^le monomer which is copolymerizaWe with the monomer having epoxy groups, there can 
be employed vinyl acetate and the previously-exemplified copolymerizabte monomers, particularly, vinytesters (vinyl 
acetate, eta), vinylpyrolidone. a (meth)acryliobased monomer (a C^kylCmethjacrylate, etc.), and a monomer having 
carboxylic group or a salt thereof ((meth)acrylic add or a salt thereof), eta It is to be noted that in the polymers, a umt 
inthevinylestersmay constmct a viriylalcohol unit by hydrolysis. ' . _ ' . . 

[0427] Further, an ink-absorbing layer may also contain a cationic polymer having a crosslinkable group. Thecahomc 
polymer having a crosslinkaWe group can be constructed by (1) a polymer of a monomer inducing at least a cationic 
monomer and a crosslinkaWe monomer, and (2) a polymer of a monomer containing at least a cationic monomer, a 
> crossiinkable monomer, and a hydrophilic monomer. A preferred cationic pdymer can be constructed by the polymer 
(2) 

[Q428] The cationic monomer indudes, in addition to a variety of monomers having tertiary amino group or a base 
thereof, a variety erf monomers having a group which can form a quaternary ammonium basic group or a quaternary 
a mm onium basic group. 

[0429] As the cationic monomer, there are enumerated, for example, a di<J 1 . 4 a*ytamino<DM^^ 
or a salt thereof [for example, dimethylamfax>rfrryl(meth)acrylamide. diethylamino ethyl(meth)acrylamjde, dwiethylanrn- 
noproyl(meth)acrylamide, and diethylaminoproylCmeth)acrylamide or a salt thereof a 
3 alkyKmeth)acrylate or a salt thereof [for example, dimethy^inoethyl(meth)acrylate, dtethylajwwethyl (meth)acrylate, 
dimetrrylamincproyI(meth)a^ ami dietrrv1arninoproyKmeth)acrylale or a saK thereof], a di-C^^arrtno-C^. 
3 alkyl group-substituted aromatic vinyl compound or a salt thereof [for example, 4<2<i"imethylarmK>etrty!)styre^ and 
4^2KJim^laminopropyl)6tyrene. or a salt thereof, etc.], and a nitrogen-contained heterocydic monomer or a salt 
thereof [tor example, vinylpirtdine, vinylimidazole, and vinylpyrolidone, or a salt thereof], etc. Asthe salts, therecan be 
exemplified a salt of a halogenated hydrogen (a salt of hydrochloric acid and a salt of hydrogen bromide, etc.), a salt of 
sulfuric add. a salt of alkyl sulphuric add (a salt of methylsutphuric acid and a salt of ethylsulphuric acid, eta), a satt of 
akylsulphonic add, a salt of allylsulphonic add, and a salt of a carboxylic acid {a salt of acetate, etc.). ate. It is to be 
noted that the quaternary ammonium base may be also produced by a reaction of a tertiary ammo group wr^analMa- 
tion agent (for example, an organic halogenated compound such as epichlorohydrin, methyfchlcride, and benzyl chlo- 
ride). The cationic monomer can be employed solely or in combination of two or more kinds. 
[Q430] As the crossiinkable monomer, there can be exemplified a variety of monomers having a self-crosslinkaWe or 
reactive functional group, for example, a monomer containing an epoxy group [for example, glycklylmethacrylate, 
(meth)allylglyddylether. 1-a!lyioxy-3.4-epoxybutane, 1 ^3-butenyioxy^.3-epoxypropane. and ^yi-1-cycfo»i^e- 
1 2-epoxide. eta], a monomer having methylol group or a derivative thereof [for example. N-d .4altaxymethyKmeth)acr- 
yt'amide such as N-methylol (meth)acrylamide. N-methoxymethyKmeth)aaylamide. and N-butytoKmeth)acrylamide. 
etal, a monomer having a hydroryzable and condensable group such as a silyl group ftor example, vmyrtrimethoxys- 
laie! vinyltriethoxysilane, vinyltributoxysilane, vinylmethoxydimethytsaane, vinyl ethoxydimethyteilane, vinylisobutoxy- 
dimethylsilane, vinyldirnethox^ vinyldiethoxymethyisilane, vinyltris <p-methoxyethoxy) . sflane, 

vinyldphenylethoxysilane. vinyttriphenoxysilane. ^vinylphenylaminopro^^ r<vinylbenzylaminopro- 
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pyl) trimethoxysflane. r(viiiylphenylaminopropy)) triethoxysilane, -Kvinylbenzylaminopropyl ) trfethoxystene.dWnyW- 
irnethoxysilane, dMnyldiethoxysilane, divinyfdi (P^e^oxyetho»v) silane. 

vinyl* aaetoxysilane. vinylbis (dimethylaminojmettiyteilane. ^methyldkhlwoalane. vinyld '^y^fi 'TlZS' 
trichlorosilane. vinylmethylphenylchlorosilane, allyltriathoxys.lana ^""S^^ 

tacymetriylsilane. allyllriacetoxyailane. allylbis (d.methylamino)melhyteilane. allylmethyWohtorosilane. 
allySdimethylohlorosilane. aflyltrichtorosilane. methallylphenykfichlorosflane. Hmeth^cr^oxyBlhyhr.metfioxysilane, p- 
(meth)acryloxyethyl triethoxysilane. Y^meth^crykwypropyitrimethoxyalane. r-(meth) acryloxypropyft-iethoxysiatw. r 
(math) acrytoxypropylmelhyldimethoxysilane. r (meth)a«yloocypropylnTathyldtehloroalane ^and T ( !".^ a ^f )Q S?^' 
trie (B-methoxyethQxy)silane], and a monomer having an aziridiny) group Bar example. 2-(1-az!ndinyl)etriyl(rneth^CT- 
ylate. 2-(l-aziridinyl)propyl (meth)acrylate. and 3-(vazirldiriy0propyl(meth)aayiate, etc.], etc. The crosdinkable 
monomers can be employed solely or in combination of two or more kinds 

[04311 A preferred crosslinkable monomer has a group capable of condensing by hydrolysis, particularly, an alkoxys- 
ilyl group (a C-MSlkoxy silyl group such as a methoxy silyl group and an ethoxy sityl group, etc.). 
[04321 As the hydrophilic monomer, there are exemplified, tor example, a monomer having carooxylic group [tor exam- 
ple, a monomer having a free carooxylic group or an add anhydride group such as (meth)acrylic add, rtaoomc aad. 
maleic acid, maleic anhydride, fumaric acid, crotonic add. and a salt thereof (an alkali metal salt an alkali earth metal 
salt ammonium salt, and amine salt. ete.)l. a half ester of an unsaturated polyvalent carooxylic add or an anhydride 
thereof with a linear chain or branched chain alcohol having a carbon nuntoer of 1-20 [tor example, monomethyl 
maleate. monoethyl maleate. roonobutyl maleate. monooctyl maleate, and mono-2-ethylhexyl maleate, etc.], a mono- 
mer having hydroxy! group [for example, a hydroxv^s,^alky1(mBth)acrylate such as 2-hydroxyethyl(meth)awylate, 2- 
hydroxyprcpyl(meth)acrylate. 3-hydroxypropyl(meth)acrylate. and 4-nydroxybuty1(meth)acrylatel, a moiwmer having an 
amide group [for example. (meth)acrylamide. a-ethyl(me1h)acrylarnide. N-methyl(meth)acrylamKJe. N-butoxyme- 
thyl(meth)aaylamkte. and dacetone(meth)acrylamidft etc.]. a monomer having a sulphonic acid group [for example, 
styrene sulphonic add and vinyl sulphonic acid, etc-1. a monomer having ether group [tor example, vmyl ethers such as 
25 vinylmethyi ether, vinylethyl ether, and vinylisopropyl etherl, a monomer having a polyoxyalkylene group [tor example, 
diethyiene glycolmono(mem)acrylate. triethyleneglycol mono(meth)acrylate, and a pdyethyleneglycd mono(meth)acr- 
ylate. etc] etc. The hydrophilic monomer may be employed solely or in combination of two or more kinds. 
[04331 A preferred hydrophilic monomer includes the monomer having carooxylic group [(meth)acryBc acid, etc.], the 
monomer having hydroxy! group [2-hydroxyethyl(mem)acrylate and hydroxypropyl(meth)acrylate. etc.]. the monwner 
so having a polyoxyalkylene unit por example, diethyleneglycol mono(meth)acrylate. triethyleneglycol mono(meth)aa- 
ylate. and a polyethyleneglyool mono(meth)acrylate, etc.1. 

[0434] The monomers are usually employed In combination with a nonionic monomer In order to adjust a film-forming 
shitty and properties of a coating layer. 

[0435] The nonionic monomer includes, tor example, an alkyi ester [for example, a C 1 .i 8 alkyl{meth)acrylate such as 
35 methyl(meth)acrytate, dhyl(meth)acrylate, propyl{meth)acrylate, isopropyi(meth)acrylate. butyl(meth)acrylate. iso- 
butyl(meth) acrylate, t-butyt (math) acrylate. hexyt (meth) acrylate, odyl (meth) acrylate. 2-ethylhexyt(meth)acrytate, 
laurylfmettDacrylate. and stearyKmeth)acrylatel a cycloalkyl ester [for example, cydohexyt(meth)acrylate, etc.], an aryl 
ester Iter example. phenyl(meth)acrylate. etc.], an aralkyl ester por example. Denzyl(meth)acrytate, etc.], aromatic 
vinyls Por example, styrene. vinyttoluene, and a-methylstyrene. eta], vinyl esters [tor example, vinyl acetate, vinyl pro- 
40 pionate, and vinyl versate. eta), ellyl esters (tor example, allyl acetate, etc.). a "^^^^f^.^^"; 
pie vinylidene chloride and vinyl chloride, eta), a vinyl cyanate [for example. (methtacrytonitnle. etc.], and de fines (for 
exanple. ethylene and propylene, eta), eta The nonionic monomers may be also employed solely or in combination og 

[0^1™ As the" nonionic monomer, there are usually employed the C^BBlkyKmeth^crylate [particularly, a C* 
46 10 alkylacrylate and a C^methalkylacrylate, etc.], aromatic vinyls [particularly, styrene, etc.], and vinyl esters [particu- 

fOWn^Use^rourt'of the above-described cationic monomer, the crosslinkable monomer, and the hydrophiBc mon- 
omer can be selected with in a range in which water resistance and ink-absorbing ability, ete. are not deteriorated. For 
example, the cationic monomer (tor example, a monomer containing tertiary amino group and quarternary ammonium 

so base) is employed In an amount of 0.1-50% by md (tor example, 1-45% by mol). preferably 0.5-40% by md (for exam- 
ple 2-35% by mol). and more preferably 1 -30% by md (for example. 3-25% by mol) or so in total monomers, and it is 
usually 2-25% by md or so Further, the crosslinkable monomer is employed in an amount of 0. 1-25% by md. prefera- 
bly 0 2-20% by md. and more preferebly 0.5-15% by md or so in total monomers, and » is usually 0.3-10% by md or 
so Still further, the hydrophilic monomer is employed in an amount of 0-50% by md. preferably 0-45% by md (forexam- 

85 pie 0.5-45% by mol), and more preferably 0-40% by molfjor example, 1-35% by md) or so in total monomers, and it is 
usually 1 -20% by md or so. It is to be noted that the residue of monomers is constructed by the previously-described 

the nonionic monomers. ... _ 

[0438] Glass transition temperature d the cationic polymer can be selected within a range in which film-forming ability. 
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etc. is not deteriorated, tor example, it is -20 to 50"C. preferably -10 to 40"C, and more preferably 0 to 30*0 or so. A 
poiymgr having such the glass transition temperature can be adjusted by appropriately combining the above-described 
cationic monomers and crosslinkable monomers with optionally the hydrcphilic monomers. 

[0439] In a preferred embodiment of the present invention, an ink-absorbing layer is constructed by the above- 
described cationic polymers having a crosslinkable group and the above-described hydrophflic polymers. Such the ink- 
absorbing layer Is particularly excellent in an ink-absorbing ability. In the case, as a preferred hydrophilic polymer, there 
are enumerated a hydrophiOc polymer having a functional group which reacts with a reactive functional group (for exam- 
pie an epoxy group such as glycldyl group a group capable of condensing by hydrolysis such as methyloi group and 
alkoxyeilyl group, an adiridynyl group) in the previously-described cationic polymer, for example, an acetoacetyl groi**- 
modified hydrcphilic polymer (an acetoacetyl group-modified vinyl acetate-based copolymer, etc.), a carboxylic grot*>- 
modified hydrcphilic polymer (a carboxylic groip-mocfified polyvinyialcohol and a carboxylic group-contained polysac- 
charide, etc.). an acid anhydride group-contained hydrophilic polymer (an alkylvinylether-maleic anhydride copolymer, 
an ethylene-maleic anhydride copolymer, a vinyl acetate-rrtaleic anhydride copolymer, a styrene-maleic anhydride 
copolymer, and a (meth)acrylate-rnaleic anhydride copolymer, etc), and an amino group-contained hydrophilic polymer 
[a polyamide-poiyamine, a polyvinyl amine, and a partially-hydrolyzed product of a ptoy(N-vinyHbrmamide), an amino 
group-contained polysaccharide, etc.]. 

[0440] in the above-described preferred embodiments, use amount of the hydrophilic polymers is usually 50-1000 
parts by weight, preferably 1 00-500 parts by weight or so based on solid content with respect to 1 00 parts by weight of 
the above-described cationic polymer. 

£0441] In other preferred embodiments of the present invention, a most outside layer in the ink-absorbing layer is con- 
structed by a porous layer. 

[0442] The porous layer is, if it has a wetting ability to a water-based ink, and it Is capable of per meating wtto pores, 
not particularly limited. The porous layer can be usually constructed by a variety of polymers, for example, an olef in- 
based polymer, a vinyl-based polymer, an acrylic-based polymer, a styrene-based polymer, a polyester, a polyamide. a 
polycarbonate, a polyurethane, a polysulphone, a polymer derived from an epoxide, and a cellulose derivative, etc. 
[0443] A preferred porous layer has a high wetting ability to a water-based ink, and it has a sufficient hydrophaic sur- 
face which is capable of permeating into pores. Such the porous layer can be constructed by a hydrophilic polymer or 
a polymer which is modified as becoming hydrophilic. It is to be noted that the hydrophilic polymer or the polymer which 
is modified as becoming hydrophilic means a polymer having a contact angle of less than 80° (preferably. 0-60°. and 
particularly. 0-40° or so). The contact angle is an angle between a tangent to a water drop and surface of the polymer 
at an intersection between the surface of the water drop and the surface of the polymer in a state in which spreading of 
the water drop stops on a surface of the polymer at room temperatures. 

[0444] As the hydrophaic polymer, there can be employed the same hydrophilic polymer aa in the previously- 
described ink-absorbing layer. More specifically, as the hydropWiic polymer, there can be enumerated, for example, a 
cellulose derivative [a cellulose ester (an ester of an organic ackJ such as a cellulose acetate, a cellulose propionate, a 
cellulose butylate. a cellulose acetate-propionate. a cellulose acetate-butylate. and a cellulose acetate-phthalate; an 
ester of an inorganic acid such as a cellulose nitrate, a cellulose sulphate, and a ceWose phosphate; an ester of a 
mixed acid such as a cellulose nitrate-acetate, and a cellulose ether (an ethylcellulose, etc.). etc.], an acrylic-based pol- 
ymer [the previously-exemplified pory(meth)acrylatee, poiyacrylonitrite, pdyacrylamide, pcty-Nnnethylacrylarnide, etc.], 
a polyvinylpyroikJone. a polyalkyleneoxide (a polyethyleneglycol. etc.). a pioyvinylacetate and a completely- or partially- 
saponified product thereof (a prtyvinyiaioohol. etc.), an ethylene-vinylacetate copolymer and a completely- or partelly- 
saponified product thereof (an ethyl ene-vinyl alcohol copolymer, etc.). a potyaKytvinylether (a pclymethylvinylether. 
etc) a polymer having carboxylic group or a salt thereof (a styrene-maleic anhydride copolymer, an alkyKmeth)acr- 
ylal&<meth)acrylic add copolymer, and a methylvinylether-maleic anhydride copolymer, etc.), a polyamide, a polyeth- 
ylene irrtne, a polysulphone, and a polyether sulphone, etc The hydrophilic polymers can be employed solely or in 
combination of two or more kinds. . J 

[0445] It is to be noted that even a polyolef in-based resin such as a polyethylene and a polypropylene, a styrene- 
based resin such as a polystyrene, and a ftuororesin which are a hydrophobic polymer can be given a hydrophiBc prop- 
erty by addition or coating of a surface active agent and a wetting agent, etc, plasma-treating, aid a corona-discharge, 
etc, and the prevtously-descrtoed hydrophilic polymers also include the hydrophobic polymer to which a hydrcphilic 
property is given as described above. 

[0446] The porous layer is preferably constructed by at least one selected from the cellulose ester. (meth)acrylonitnle- 
based polymer. (meth)acrylate-based polymer, and pdysulphone-based polymer, and average pore o5ameter is prefer- 
ably 0.5-5 |im or so. 

[0447] As a preferred cellulose ester for forming the porous layer, there are included an organic aoxJ ester of a cellu- 
lose (for example, an ester with organic acid having a carbon number of 2-4 or so), particularly, a cellulose acetate <a 
cellulose diacetate and a cellulose triacetate, etc ), etc. 

p>448] A viscosity-average polymerization degree in the cellulose derivative (the cellulose ester, etc.) is. for example. 
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50-800 preferably 75-500. and more preferably 100-250 (particularly. 100-200) or so. There can be also effectively 

employed a cellulose acetate having Ihe viscosity-average polymerization degree of 100-190 or sa 

[04491 The viscosity-average polymerization degree in the cellulose ester such as a cellulose acet^e car. be meas- 

l Z% a^sTvLositym^ by Uda. et al (Kazuo Uda. Hideo Saitoh. Textile Soda* 

1 pages 105-120. 1 962). That is. a cellulose ester is precisely-weighed to dissolve in a ™^ «^ e * rf J 1 ^ 8 ™^ 

nSeS=9/ (weight ratio), and a solution having a predetermined concentration V (2.00 S/U ^prepared The 

Su^nTpounad nto an Ostwald viscometer, and there is measured a time Y (second) during which thesolubon 

ra^ tSo^h between marked lines in the viscometer at 25-C. On me otha- hand. ^^S^SlSSS 

atone, there is also measured a time V («cond) during which it passes through as described above, and the viscoerty- 

average polymerization degree is measured according to the following equation. 



■n ral =t/t 0 
[t,]-(lnii re ^c 

' 6 DP = hV6x10"* 



25 



SO 
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fin the formula, T is a passing time (second) of the solution, and V (second) is a passing time (second) of the solvent 
V?<»Sm (g£ of tife cellulose ester in the solution, iw is a relative viscosity, [ifl is an Intrinsic viscosity, and 

" ^ e T^raTsuS- degree in the c^lutose derivative can be edected from a range of 1-3™ For 
3e, ^preferred oelulose acetate, an average acetylation degree is 42-62% (43-60%) or sa preferably 42-57% 

10451 ] Of the vinyHjased polymers, the (meth)acrylonitrile-based polymer and the (metti)acrylate-based polymer are 
pSedT^rSare^ 

s^ftoT^acryoSwie and the (meth)acrylate-based monomer, and a cc^r 
monomers with other copdymerizabie monomers (a vinyl ester-based monomer, a v.r^l-based r^nom^ hav.^ aj^ 
erocycfic ring, an aromaticvinyl-based monomer, and at least one monomer selected from a polymenzable unsaturated 

mSUytonitrile with a copotymerlzable monomer. The copolymerizable monomers indud. * « a ^"?*^- 
EsSmer (vinyl a« etc.). a (metn)acry1.c-based monomer [(meto)acrytic ; add. a ^SSSSSSi- 
a C M eJkyla^nc^^kyl(melh)acrylate. etc.], a vinyl-baaed monomer having a heterocyclic nng contaning nrtro- 
oen /vinvlovrolidone, etc.). or a eonnbination thereof, etc. 

K^the(mrth)acrylate-based polymer, there can be exemplified a homopolymer or a copolymer of the above- 
SL^ aS c-^d morWarfo a copolymer of the (meth)acrytic-based rr»nomer^th acc^oh^abie 
m^nw (3 ester-based monomer, an aromatic vinyl monomer, apolymerizable unsaturated dfearoxytic aod or a 

fS^ltew'e^yiSibed porous layer has a large number of micro pores, and the micro pores may be any 
40 o^ passi^ trvoughUes and netBke random shape pores. A preferred porous layer has *^ 
SSa In the^cro layer-separated structure, a shape of the micro pores .s usually an .ndefnrte shape, and 

ISsTAv^^Sclea^meter in the porous layer may be, for example. 0.001-10 pm (for ^^0.005-10^ 
SbtyO OOsVjm; (for example. 0.01-5 urn), and more preferably 0.005-2.5 pm (for exampl^OOOS-l |im) orso Jn 
« toat^lCge partdTdiameter is less than 0.001 urn, an ink-absorbing ability is not improved so much and. 

in the case of exceeding 10 pm, water resistance and printing quaity are apt to lower. 

[04561 Porosity in the porous layer can be selected depending upon an ink-absorbing Property and**. for example. 
10-70% (tor example. 10-65%). preferably 1*65% (tor example. 15-50%). and more preferably 20-60% (tar example. 

50 T^ess ot the poraus layer can be selected depending upon uses, and It is, for example, 1J00 pn^ prater- 

aMy3-50 um^partiailarty 3-20 pm or sa In the case that the thickness of the porous layer ,s less than 1 pm. water 
resistanceis insufficient and. in the case of exceeding 1 00 ^ it is anxious that an "^bsofbing P"^ 1 ^ ^nce 
the porous layer is high in a wetting property, and it has a hydrophilic surface through wh.ch an ,ink «u»ic^ Pene- 
tratTinto thepores! "n an ink-jet style method, flied ink is quickly absorbed into a hydroph.l« polymer bywh-ch the 
sb porous layer is formed, whereby, the surface of the recording sheet can be apparently dned quKMy. ^ ^^^ 
[0458, The porous layer to be employed in the present invention may also be a porous ™^ra^wr»ch « co ™« r - 
Suppledas a usud merrtoranefftter. As a commercially supplied product, there can be «en^if.ed. forexan^le, 
TmaSSne liter made from a triacetyl cellulose (manufactured by Fuji Photo Rim Co. Ud.) and a membrane Hter 
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made from a mixed cellulose of a triacetyl cellulosemrtrocellulose (manufactured by Millipore). etc. 
[0459] h the present Invention, in order to Improve water resistance, a crossRntable a ^^^^f^?^ 
Absorbing layer As the crosslinkabie agent, there can be exemplified, for example, an orr^ictoased crossl^teWa 
aoent (an amino resin, an epoxide^ased compound, an amine compound, a polyvalent carboxytic aad or an anhydnde 
Mri. blocked type polyisocyanete. etc.) and an inorganic-based crossfinKable agerrt(bonc 

add or a borate, a zirconium compound, a titanium compound, an aluminum compound, a phosphorus compound, and 
a dlane coupling agent, etc.). etc. The crosslinkabfe agent can be employed solely or in combinabon of two or more 
Kin d s. 

[0460] in the ink-alworbing layer, a curing agent (a curing catalyst or a curing accelerator) may be added in order to 
accelerate a curing reaction. As the curing agent, there are enumerated an organic tin compound, an organic aluminum 
compound an organic titanium compound, an organic zirconium compound, an acidic compound, an baste <x3rnpounrj. 
an acidic phosphate, a mixture or a reaction product of the acidic phosphate with an amine compound. 
fD4611 The curing agent can be employed solely or in combination of two or more kinds. _ ' 

l r0462 Further, in «der to improve a fixing ability of a coloring agent (a dye), there may be advantageous^ ernployed 
aWer™dy». particular*^ 

contain a cationic group (particularly, a strong cationic group such as guanidyl group and a quaternary arrmonium salt 
type group) in the molecule. The binder for a dye may be even water-soluble. As ^^^J^J^J*"* ™™' r 
pHtad. for example, a dicyarvbased binder, a polyamine-based binder, and a potycatorvbased binder, etc. The binder 
for a dve can be also employed solely or in combination of two or more kinds. ■ 
r046M In the ink-absorbing layer, in order to further improve an ink-absorbing ability and a blocking resartance, there 
may be ateo added bulk materials (pigments, etc). As the bulk materials, there can be enumerated, for example. Inor- 
ganic bulk materials (mineral bu* materials such as white carbon, fine-particle state cax^ ato^eo^alum.^ 
nomaonesium silicate, calcine diatomaceous earth, fine-particle state magnesium carbonate, fre-partx*. state 
alumina, silica, talc Kaolin, delamikaolin. day. heavy calcium carbonate, right caWum ^rbora^ 7"*^"; 
ate. titanium dioxide, aluminum hydroxide, cateium hydroxide, magnesium hydroode. rragneswm srftaate. catawr. sul 
Ptate, seridte. bentonite, and sumectite), organic bulk materials (cross linkable or 

oartides such as a polystyrene resin, an acrylic resin, a urea resin, a melamine resm. and benzc^anamine earn 
organic bulk materials such as a microbatoon. etc), etc The bulk materials can be appropriately selected and employed 
finl^v or in combination of two of more kinds. ... 

The ink-absorbing layer, within a range in which properties are not deteriorated, may further contain usual addi- 
tives tor example, a disperse^ a surface active agent, a fluorescent coating, a pH regulator, a detoarmng agenda wet- 
.tinTagent. a ratability improver, a thickener, a lubricant, a stabilizer (an antioxidant an ultraviolet ray absorbent, a 
thermal stabilizer, etc.), an anti-static agent, an anti-blocking agent, and an antiseptic etc. • . 

r0465] The thickness of the ink-absorbing layer can be selected depending upon uses, and it is. for example, 5-50 |im. 
rxeferablv 10-30 urn, and usually 5-30 jun or so. In the case that a porous layer is formed as a most outside layer for 
the ink-absorbing layer, the total thickness of the ink-absorbing layer Is 5-1 50 iun. and preferably 8-50 pm orso.^ _ 
r04661 The infrabsorbing layer can be formed by coating a coating liquid containing the previously-described ink- 
absorbabte polymer (a hydrophilic polymer) on a base material, and then drying. The cc^r^H^id having^ mk- 
absorbing properties constructed by the hydrophilic polymer and a solvent (water or an organic solvent), and tt ^con- 
tain the addWves. Further, a film-like ink-absorbing layer may be even laminated by sticking on abase t ^f°^ 
SJ us^nadhesrve. etc Sti II further, in the case that a porous layer is formed, the other ^^^"^* < Z 
be also laminated on a base material by sticking optionally using an adhesive, etc after forming a lamnate of the 

porous layer with an other ink-absorbing layer. ■j L.^ -tinanrii 

m«671 The porous layer may be laminated optionally using an adhesive, etc., and, it can be farmed toy, »r example, 
n a phase separation method in which a polymer is mfcrc-phase-separated using a good solvent anda w ^**vent, 
(ii) a foaming method in which pores are formed by foaming a polymer. <Bi) a stretching method in which a polymer film 
is sJetehed Crv) an irradiation method by an ionizing radiation in which pores are formed by irradiating an jonmng rad.- 
ation on a poUer film, (v) an extracting method in which pores are formed by extracting and renwngsoluble compo- 
nento^om a Rm prepared by the soluble components (polymers, inorganic salts, etc) to sotventeand rrsoWxe 
polymers to solvents, and (vl) a sintering method In which pores are formed at clearance between particles by bonding 
oToanic partides (polymer particles, etc) or inorganic particles by a binder. A preferred method indudes the phase sep- 
aration method ». particularly, a method in which pores in the porous layer are formed after coating a coating liquidcon- 

nSmri on a base material or other ink-absorbing layer (that is. a method for forming micro pores of the 

porous layer "m a fflm-torming step). . .... i..— 

ro468] In the phase separation method (0. the micro pores in the porous layer may be formed by a wet phase-conver- 
sfoTm«thod(toat is. a method in whir* micro pores are formed by applying the weak solvent to the pojymer through 
SD^ytog^nlnersTng on the coated layer after coating a good solvent solution of a polymer on the .nk-absortwng layer). 
However, it is more preferred to form by a dry pfiase-ccnverefon-method (that is, a method in which a porous layer is 
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,0 man in»adrypto»*om«raon.n^<aaWha^^ 

ykoa dtaida. a*"** ^?T°LSiSn. and MWvlroww.. a*.), tnd e«oa- 

[0472] 

» ^^^-"^™^^^^^^^ < ""' 

water resistance. 
[Shrink label] 

ptetidzer. and a taeWfier is formed on a ^"^'J™. thermoplastic resin as in the previously^escribed 

[04781 Asmethermcp,astic res.n. ^^^^^J^^^um temperature (Tg) in thethermoplas- 
thermoptastk: resin compos.bon described m * e P^^'^^-^eria^ to be stuck within a range in which there 
« tic resin can be appropriately selected ^^^^^^^ n the case that a pressure-sensitive adhesive 
are not deteriorated an adhesive property ^J^^^^^^ ^ the glass transition temperature 
aheet is prepared. rtieusua^-IOtoTO'Co^^^^^ n L otL that the glass transition temperature 
is less than -1 0°C. a blocking resistance is apt to become lowered ana, in *,« 
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is too high, an adhesive property is apt to become lowered. 

[0479] The present invention is mainly characterised in that a solid plasticizer is employed ^^'"s^L 
pounds included in at least two kinds of compound groups of tour kinds ol compound 

compound (i) 0irst compound oroup), the phosphorus compound 0*) (second compound group), the diester compound 
final flhird compound group), and the dicydohexytphthalate (fourth compound group). 

SoT Of STpr^ioustySscribed muliiester compound, there is preferred a multiester con^ of the previo^ly ■ 
descrfoed (A1 1) a substituted cydohexanol substituted by at least one of an alkyl group and havmgat least 3«rbons 
in^ aSVoi or (A21) an al^ havirig a bridged 

rino to which hvdroxyi group or hydroxymethyl group is bonded with the (B) a polybasic aad. j 
j^^soKd^s^ 

ro4B2] Pre S toe^n*ent invention, the solid plasticizer is employed in combination of at least two Wnds , erf compound 
groups of four Wnds of compound groups of the ©-fw). As the embodiments th^therej ^ un *™^„£^ 
bination of the multiester compound 0) with the phosphorus compound (Ha). (2) a comb.nat.on of thej^l^com- 
™Tfi) with the diester Compound (Bia). (3) a combination of the multiester compound © wrth »e 
dicydohexytphthalate (iv). (4) a connbination of the phosphorus compound ; 0U) < W **^^.^P^.^2LT 
combination ot the phosphorus compound (Ha) with the dicydohexytphthalate (iv). (6) a contoinahon of «™ 
pound fiBa) with the dfcydohaxytphthalate (iv). (7) a combination of the multiester compound « 
compound (iia) and the cfiester compound (iiia). (B) a combination of the multiester compound <J) ^ ft**"»"°£ 
pound (ii-a) and the dicydohexytphthalate (iv). (9) a combination of the phosphorus compound <^) wrththerfester 
compound (Bia) and the dicyclohexylphthalate C«v), and <1 0) a combination of the multiester compound <i) with the phos- 
P^s compound (iia). the diester compound (iia). and the dk^ohexytoWhalate ft. Of tho^toere«prefen^a 
combination inducing compounds induded in at least two compounds groups of the ton* ******* compounds 
groups of the multiester compound (i). the phosphorus compound (iia). a ^^die^c»mpourKl(^). ^ _ 
104831 The compounds induded in at least two compounds groups of the four kmds of the compounds groups are 
preferably employed in the amount of, for example. 1 -99% by weight or so. particularly 5-95% by weight or so and. 
above ail. 5-80% by weight or so with respect to total solid plastidzers. 

BM84] n the present invention, the content of the solid plasticizer in the delayed-tack layer «^ ^ J«mpfe. 30-1000 
parts ly weight, preferably 100-1000 parts by weight more preferably 150-900 parts by wagnt. art partly 200- 
800 parte by weight or so based on 100 parte by weight of the thermoplastic resin. In the^sethal to eContent of the 
solid plasticizer is less than 30 parts by weight, sufficient tackiness is not «=«s;°^ y P^«*m ^ 9 J^2 
case of more than 1000 parts by weight, cohesive force lowers, resulting in that adhesive strength Is not occasionally 

ESsrln the shrink label of the present invention, since different kind of compounds included in the abc^esofeed 
soedfied compounds groups are employed in combination of a plurality of Wnds as the solid plasnazer ferjdtow,ngto 
contain in the delayed-tack layer, those are readily plassdzed by being melted at a sticking temperature ofthelabeT 
and realization of the solid plasticizer is delayed, resulting in that a high transparency and adheswe abiUtyare 
maintained over a long time of period. For that reason, it can be firmly and stably stuck on a vessel, etc. such as a bottle 

Swei^li the pn^sSnvenfjon. other soGd plasticizers except the abov*desc*ed ones 

S range in^ich an effect in the present invention is not deteriorated. As the ^.^^^Zl ^Z, 
ployed, there are enumerated the same compounds as in the thermoplastic reoncomposton 1 of the present mventjon 

^^^p^at^^on^fixAmg the delayed-tack layer, the same ones described hereinabove can be employed. The 
; tadtiiier may be also employed in combination of two or more kinds. 

r04881 The content of the tacWfier in the delayed-tack layer is not particularly limited, and it can be appropriately 
selected according to the combination of the thermoplastic resin with the solid plasters In^usuaUt ^eferaUy 
employed the amount of 10-600 parte by weight, and preferably 20-500 parts by weight based on the 100 parts by 

rmSM °* S*e a^etoSScteyer. within a range In which properties are not deteriorated, there may be addedusual 
additives such as. for example, an auxiliary for f mvforming. a defoaming agent, a coatabiBty improver, a thickener, a 
lubricant a stabiizer (an antioxidant, an ultraviolet ray absorbent, a thermal stabilizer, etc.). an anti-static agent, andan 
anti-blocking agent (inorganic filers and organic fillers), etc. As the auxiliary for film-formmg. the previously-described 

mwoi^The oe?a«d?tack layer can be formed by coating the thermoplastic resin composition containing the thermo- 
%% resin toe solid plasticizers. and the tacWfier on the shrink tarn. For example, the delayed-tack layer can be 
formed by coating a water-based composition in which the thermoplastic resin is dispersed in water. ^ by coatng after 
dissolving the thermoplastic resin, etc. in an organic solvent and. or by coating after thermally methng the thermoplastic 
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resin etc Of those, there is preferred a method of coating a 

type ones, etc. u/at«r-hased composition, there can be also employed a 

[0492] As a method for preparing m P^^e^bed ^^^X^reparatten method, there are enu- 
o variety of methods which are convenboraly P^^^J^**^^^^ e in advance mixed, and then, 
merated a method in which respective ^^^^^^^S^ resin emulsion and a taddier 
dispersed in water, a method ,n which a sol* P>* s ^' s *^™ J ^XScizer is dispersed in water, followed 
em P utsion, respective 

by mixing a thermoplastic resm f^ s '^ a ^^^^^^ in which a molten solid plastkfcer is 
" SSKSffiE w^S: d^^r^^. er. a me^ in w^ a ^ 
powdered solid plasticizer is dispersed, etc. — emulsion pdymerization 

isopropyl alcohol), and then by removing the «W^oivent ^.de diameter is preferably 0 5-20 |»m orso. 

[0494] in the solid ptestWzer in ^^ a ^^ZZ J^!^^^^^ 0.5 « is ar » tous 
» end more preferably 1 - 1 5 ,m or so In the ^^V^ J^^^r ng^tong perioSfor crushing. In the 

ssr * 'rSrs co^ » -rt^sssiw jes^^tes: 
adbr*^ 

K^^fne^of the shrink a printing layer may be formed in wh*h characters and designs, etc. 
K^epr^^ 

a planography. and a gravure printing, etcj. concealing layer may be for mad. In the shrink label having 

[0499] Between the shrinkf dm and the delayed tack layer » « r ^ in ° ^ nnecessary expressions can be con- 

L concealing layer, in the case that* is ep^ed to oTformed by printing or 

m ceded from the view which are aloSato^rop^S 21 printing methods or coaling 

agent etc.) using usual printing methods. enumerated for example, a white pigment such as tit a- 

50 [0500] As the substance having a «« metal 
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the concealing layer is formed between the printing layer and the delayed-tack layer. Thickness of the concealing layer 
is, for example. 3-20 jtm, preferably 4-15 jim or so. 

[0501] Further, in order to give metallic gloss, a metal-deposited layer may be formed between the shrfnkf ilm and the 
delayed-tack layer. It is to be noted that in the case that a printing layer is formed on the surface of the delayed-tack 
layer side in the both surfaces of the shrink film, a metal-deposited layer is formed between the pnnting layer and the 
delayed-tack layer. As metals for constructing the metal-deposited layer, there are enumerated, for example, aluminum, 
chromium and nickel, etc. The deposited layer is formed by, for example, a vacuum depositing method, an ion-plating 
method, a'nd a spattering method, etc. which are a usual method. Thickness of the metal-deposited layer is. tor exam- 
ple, 0.01-0.5 Jim, and preferably 0.02-0.3 am or sa t 

[0502] Although the shrink label of the present invention may be even flat-state, it is often employed in a cylindrical 
shape in which the delayed-tack layer is employed as an inside. The shrink label of the present invention canbe 
employed for, for example, a plastic vessel such as a so-called PET bottle, a glass vessel, and a metallic vessel, etc. 
[0503] In the shrink label ol the present invention, since the compounds contained in specified compound groups are 
employed in combination of at least two kinds of compounds as a solid plastidzer to be contained in the delayed-tack 
layer tackiness can be readily produced by heating, and recrystaliization of the solid plasticizer can be delayed, result- 
ing in that an excellent transparency and adhesive strength can be maintained for a long time of period. For that reason, 
it can be firmly and stably fixed on an article to be stuck such as vessels for a long time of period. 

[Water-based resin composition and a water-based coating agerrq 

[0504] There are illustrated respective components tor copolymerization of resins which construct the water-based 
resin composition of the present invention. In the present invention, a polymerizable unsaturated monomer (Q) having 
a hydrolyzable silyl group is employed as one of the components for copolymerization. 

[0505] By the use of the monomer (G) as the components for copolymerization, the hydrolyzable sayl group acts as 
a crossttnkable functional group during forming a coating layer, and water resistance, solvent resistance, and adhesion 
in the coating layer can become improved. 

[0506] As the polymerizable unsaturated monomer (G) having a hydrolyzable silyl group, there is enumerated, for 
example, the polymerizable unsaturated monomer having a hydrolyzable silyl group represented by the formula (13) 
shown in the previously-described thermally- and pressure-sensitive adhesive 3 of the present invention. In the formu- 
lae meanings of marks and examples of substituted groups are the same as in the above descriptions. 
[0507] The polymerizable unsaturated monomer (Q) having a hydrolyzable silyl group includes, for example, the com- 
pounds represented by the formulae (14) -(25) which are shown as a polymerizable unsaturated monomer having a silyl 
group in the previously-described thermally-and pressure-sensitive adhesive 3 of the present invention. In the formulae, 
meanings of marks and examples of substituted groups are the same as in the above descriptions. 
[0508] As the compounds represented by the previously-described formula<14), there are enumerated, for example, 
vinyl trichJorosflane. vinylmethyldichlorosilane. vinyldimethyl chlorosilane, virwtmethytphen^ lfi0pf °S2? 
trichlorosiiane, isopropenylmethyWichlorosilane, feopropenyl dimethyfohtorosilane, and isoprc>penytrr*thytphw 

rosilane, etc. , r _ ■ _ . 

[0509] As the compounds represented by the previously-described formula (1 5), there are enumerated, for example 
aByltrichlorosilane, allylmethyldichlorosilane, and alryldirnethylchtorostaie. etc. 

[051 01 As the compounds represented by the previously-described formula (16), there are enumerated, for example, 
2-{meth)«yylaxyethyitrichloro5ilane. 3-(meth)acryloxypropyl trichlorosiiane. 2-(me*h)acryloxye1hy^^ 
lane, 3-(meth) aoTloxypropytmethyi dicMorosilane, 2<mem)aorytoxyethy1dim^ and 3-(meth)acrylaxy- 

propyWirnethylchlorosilane, etc. ^ 
m511] As the compounds represented by the previously-described formula (17). there are enumerated, tor example, 
vinyHrimethoxysilane, vinyrtriethoxysilane, vinyttributoxysilane, vinyltri(hexyloxy)silane, vinyltri(oc^ODcy)s»lan e, vtny l- 
tri(decytaxy)silane, vinyltri(dodecyloxy)snane. vinyidimethoxymethytsflane. vinyWielhoxymethylsaane, vinylmethoxy- 
dimethylsilane, vinylethoxydimethylsOane, vinylbutoxydirnethylsilane, vmyWiphertylethoxysilarie, isopropeny- 
Itrimethoxysflane, isopropenyltriethcxytilane, isopropenyttributoxysilane, feopropenyltri(hexylaxy)tilane, *opropenyl- 
tri(octylQxy)silane, isopropenyttri(decyloxy)silane, isoprx^yltri(dodecyloxy)silane 1 IsopropenyWImethOKyrnet^ 
isopropenyldiethoxymethyl silane. isoproper^methoxydimethylsilane. iscxDropenylethoxy dimethylsUane. isopropenyl- 
butoxydimethylsaane. and vinyltris(2-methoxyethoxy)silane f eta _ 
[0512] As the compounds represented by the previously-described formula <1 8), there are enumerated, tor example, 
alyltrimethoxysilane, vinyWecyBrimethoxysilane, vinyloctyltrimethoxysflane. vinytphenyrtrimethoxysilane. vinytphenyld- 
imelrtoxymethylsilane, vinylphenylmethoxydimethyl silane, isopropenylphenyltrimethoxysilane, isopropenylphenyl 

droeitoxymethylsilane, and is^roperiylphenylmetrKixydimethyl silane, etc. ^ 

[051 3] As the compounds represented by the formula (19), there are enumerated, for example, 2-(meth)acrytoxyethy|. 
trimethoxysilane, 2-(meth)acryloxyethyltriethoxysilane, 3Kmeth)acryloxypropyl trimethoxysilane. 3-{meth)acrylaxypro- 
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pyrtrietrKJxysilane. 3Kmeth)aayloxypropyim e thyldim e ih < « yS ilane. 3-(meth)acrytaxypropyl dietrwxysilane. and 3- 
rmZn^thv^rfane, 3 -(allylaxycaibonyl-oi>henylen8KartxKy)propylmathoxy dimethylsilane. 3 ^°P^™"™_ 

r^f^^r^^^nds reoriented by the previous-described formula (21). there are enumerated, tor example. 
^r^rSc^^Xt 3-( V %phen y y.amirK» propyHnethoxysilane. S-^enzy.amino^- 

^^S^SSZ^ b y the previouslydescribed tormu* (23), there are 

TwJSZ^^J*™- 3-(viny.iy)propy1 trimethaxysilane. ^(vinyioxyjbutyrtnethoxys.lane. end 2-soprope- 
nylQxy)ethyrtrimethoxysilane. ete - n . niK . v ^ escribed ^^,3 {2 A), there are enumerated, tor example. 

Si^mE^^ «nd 3*meth)acry1oxyethyleneox^ 

SLoi Further the polymerizaWe unsaturated monomer (Q) having a hydrolyzable silyl youp 

[ ^L^ ^7S Broup such as dMnyWimethoxysilane. dmnyWiethoxyeitene. and dmnyld^-methox- 

(meth)acryloycKyetny« WmethytammoniurnrnethosUphate. etc. Such the monomer (H) having a canon-tor maae w H 

may be employed solely or in combination erf two or more kind*. « mjmBMte d for example carboxye- 

1 roiasi As the monomer (H) having an arion-termable group, there are enumerated, tor ewnpwj 
Herniate, ^boxypropyltrne^acrylate. vinyl carboxylic acids [(meth)acryl.c aad. f™*** «£■ 
thyKme^acrymie. carowwr^v 1 > addi ela]i vinyl sutohortc acids [vinyl sJphonic actd. ally! sul- 

^ S^JSSSS!^ e4.,.<r^)acrylic sutohonic acids t(meth)aay.ic .+ 

s sutohonata. etc.], etc. Such the monomer (H) having an anorvtormable group may be employed aoteiy or in comu 

^e^ieSSweolion. a pdymerfeable unsaturated monomer (I) having a polydimethytetoxane stnaotureis 

ing a polydimethylsiKwane structure, there can be improved weatherability and stain resistance in a composru 



80 2S5T t M euch the polymerizable unsaturated monomer (I), there is enumerated, tor e^toj^-terminated or 
^^^^^^i^^ r^«ented by the formula (1 1) or (1 2) described below. 
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CH 3 CH3 CH3 
CB 3 -Si-ofsi-o4-Si-R 

CH 3 ca 3 ch 3 



(11) 



10 



16 



R:-CH=CH 2 



-(CH 2 ) 3 -0^C-C=CH2 
0 CH 3 



or 



-{Qi 2 ) 3 -0-C-<«=CH2 
0 



20 



CH 3 

CH 3 -o|si-0 



I 

CH 3 



Si-R 



(12) 



R:-CH=CH 2 . 



-(CH 2 ),-0-C- C= CH 2 
0 CH3 



or 



-<CH 2 ),-0-C-<H=CH 2 
* 11 
0 
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(In the formula (11) or (12). "p" is an integer of 1-15) . „**fc««*«*d 

[0528] Of those, V '« preferably 2-6. Further, the polyrrwizable unsaturated mononw© haying 

loxane structure can be employed solely or in combination of two or more Kinds. t .r. /_L 

[0529] in the present invention, other polymerizable unsaturated monomer allowed to«opc*y^ejn attbon 

toth^ previcwsly-described polymerizable unsaturated monomer (Q) having a hydroryzable sByi group, the P^ymer^a- 

Se ^sa^monomer (A^ng an ion-formable group, and *• polymerizabte 

polydimethylsiloxane structure. The other polymerizable unsaturated monomer (J) is 

etyof polymerizable unsaturated monomers which are already-known according to uses to which a resin composrbon 

, rJSS ,e As such the polymerizable unsaturated monomer (J), there are enumerated, for example, ("^^^ff 
monomers, aromatic vinyls, vinyl esters, vinyls containing halogens, vtnyi ethers (for example, vmylethyiether, eta). 
S^esT^wCmeXvinyl^Zetc.). ^heterocyclic compounds <for exarrpie^^corrpouxt 
3. aTN-virXrSne ar^rrylWdawle. and vinyl pyridine, etc ), oleftvbased mourner (for 
a^propylene^etc.). and an allyl compound (for example, an ally! ester such as ally! acetate), etc. The porymemable 
unsaturated monomer (J) can be employed solely or in combination of two or more lends. Mmnto 
SSu The (meth)acrylic-based monomers in the polymerizable unsaturated rnonomer<J) include, for example. 

(meth)acrylates, (methjacryiamldes. and (meth)acrylonitriles, eta 

5 ^(meth^cryfotes include, for exarr^le. an ^^ a ^ t6 ^ 

as methyi(meth)acrylate. ethyl(meth)acrylate. propyl(meth)acrytate. ^o^nm^^^J^^^^- ts °\ 
ZXS^^X-b^^^ hexvi(meth)acry1ate. octyl(meth)acrylate, 2-ethylhexyKmeth)aorj^ and 
KSScrylate. etcTa cydoa.ky1(meth)acry.ate [for example. cycloh^(rr^^ta ^an ar^^ 
ylate por example, pheny1(meth)acrytate. etc.], an aralkyl(meth)aorylaie Ifor ««mple. ^"^^^^il 
h^n^kyl(meli)aaylate [for example, a hydroxy-C^a 1 kyi(meth)acrylate j^xye^m^h^te 
2^xypVopyl(meth)acrylate, etc.], glycidyl(meth)acry1ate. a ^^T^J^^ 
4 ^rrfno-C 2 ^aIkyl(meth)acrylaie such as 2-(dimethytarrirK ) )ethyKrneth)acrvt a te and 2-(d.ethylam.no)ethyl 
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o 



16 



18 alkyKmeth)acrylate, a hyilroxy-C^alMmethJacfyiate. gryoayn. ; 

ytete,«te.].and1he(meth)acrylamkles,eitc. irtekjda ior example, a Co 10 alkytaeryla1e, a C,. 

silyl group in the presnously-descnbed *^"^.™^ B ( ™ in! . ' th _ aB in the above descriptions. 

' the compound represented by the fcrmuia (27), for example, vlny^ce^ellan. and vinyW(acety- 

loxy)methyl6ilane. etc. are emumerat^ example, rinyltriphenoxysilane. eta is enumerated. 

[0540] As the compound a hard monomer [for example monomer com- 

» unsaturated monomer (J), formulation rate * ^^SK^iS a^™« preferably 25-75% by weight, par- 
m 10-90% (particularly "^V^^ emtSnTo%0% (for example. 15-85% by weight, preferably 

ticutarfcOO-Tr^byweigri^^ 

20-80% by weight, more preferably 25-75%by we ^t, anopau components are eolution-polymenzed 

weiaM of the other P^^ 3 ^^^™™™ fjL n a hvdrolyzable eilyl group Is employed in 0 5-50% by 
[0544] TTte polymerizaWe unsaturated monomer (Q) h ^' n 9 a J^T^„ ef ^ y 0 5 .20%by weght. In the case 
« SI of the tLVolymehzable -^^^^t'^S ^^causedYp^em that there end 
thatfte property of^^ 

ISS^CES ScSSy -used a problem tn at there end in ^eri^ apotymeri^on **« 
and storage stability in the water-based resin composition. . ployed in 1-20% by weight of 

monomers (C3), (H), and (1). v.«^»« rfe ^ fha * the aboveKiescribed respective copolymerizaWe components 
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resin solution obtained. 

[0549] That is, the above-described respective copolymerizable components are mixed and copolymerized under the 
presence of appropriate solvents to obtain a copolymer, and the copolymer is dissolved or dispersed using an alkali (lor 
example an alkyl amine such as triethytamine, a cyclic amine such as morphoine. an alkanol amine such as tnethanol 
amine, pyridine, and ammonia, etc.) or an acid [for example, an inorganic acid (for example, hydrochloric add and sul- 
phuric add, etc.) and an organic acid (lor example, a carboxyllc acid such as acetic acid and propionic acid, and sul- 
phonic add, eta)]. It is to be noted that polymerization operation may be even any one of a batchwise style and a 
continuous style. 

[0550] As the organic solvent to be employed in the solution polymerization, there can be enumerated, for example, 
an alcohol (for example, ethanol. isopropand, and n-butanol. etc), an aromatic hydrocarbon (for example, benzene, tol- 
uene, and xylene, etc), an aliphatic hydrocarbon (tor example, pentane. hexane. and heptane, eta), a cydoaliphatic 
hydrocarbon (for example, cydohexane, eta), an ester (for example, ethyl acetate and n-butyl acetate, etc.), a ketone 
(for example, acetone and methylethyketone, etc.). and an ether (for example, diethylether, <fioxane, and tetrahydro- 
furaa etc.), etc. The organic solvents may be employed solely or in combination of two or more Wnds. As the organic 
solvents, there are usually employed an alcohol such as isopropanol, an aromatic hydrocarbon such as toluene, and a 
ketone such as methylethyiketone, etc. 

[0551] Use amount of the organic solvent is not particularly limited and. for example, it can be selected from a range 
ol the weight ratio (0.1/1-5/1), preferably (0.5K-2/1) or so of the organic solvent with respect to total amount of the 
porymsrizable unsaturated monomers. 

[0552] In the solution polymerization, although polymerization may initiate by irradiation of an electron beam or an 
ultraviolet ray or heating, It Is often Initiated using a polymerization Initiator. 

[0553] As the polymerization initiator, there can be exemplified, for example, an azo compound 0or example, azobi- 
sisobutylonftrile, 2^-azobis(2.4-dimethyrvalerolnitrile). azobiscyanovaleric add, 2.2-azobis(2-amWinopropane)hydro- 
chloride. 2.2-azobis(2*mirfnopropane)acetate. eta], an inorganic oxide (for example, persulphates such as potassium 
persulphate, sodium persulphate, and ammonium persulphate, hydrogen peroxide, etc.). an organic oxide [tor example, 
benzoyl peroxide, di-rtutytpercffide, cumenhydroperoxide, oT^-ethoxyelhyOperaxydicarbonate], and a redox catalyst 
[for example, a sulphite or a bisulphite (for example, an alkali metal salt and ammonium salt, etc.), a catalyst system 
composed of a combination of a reducing agent such as L-ascorbic acid and elisorbic acid, a persulphate(tor example, 
an alkali metal salt and ammonium salt, etc.) with an oxidation agent such as a peroxide, etc.]. The polymerization ini- 
tiator can be employed solely or in combination of two or more kinds. 

[0554] Use amount of the polymerization initiator can be selected from, for example, a range of 0.00 1-20% by weight, 
preferably 0.01-10% by 

unsaturated monomers. _ 

[0555] Reaction temperature of the solution polymerization is. for example. 50-1 50°C, and preferably 70-1 30 C orso. 
Further, reaction time of period is, lor example. 1-10 hours, and preferably 2-7 hours or so. It is to be noted that ater- 
mination point of the polymerization can be identified by disappearance of an absorption (1648 cm* ) by a double bond 
in infrared absorption spectra, or decrease of unreacted monomers using a gas chrornatognaphy. 
[0556] It is to be noted that in the case that the polymer contains a cation ic group such as amino group, imide gjoup, 
and a cation-formable group, a hydrophilic property is improved by the use of acids, resulting in that tie polymer can be 
readily dissolved or emulsified. As such the acids, therecan be exemplified, for example, an inorganic acid (for example, 
hydrochloric acid, phosphoric acid, sulfuric acid, and nitric acid, etc.) and an organic acid [for example, a saturated 
afiphatic monocarboxyfic acid such as formic acid, acetic acid, and propionic acid; a saturated aliphatic polycarboxylic 
acid such as oxalic acid and acEpic acid; an unsaturated aliphatic monocartooxyUc add such as (meth)acryl«c acid; an 
unsaturated aliphatic polycarboxylic acid such as maleic acid and teconJc acid; and an aliphatic oxycarboxylfc acid 
such as lactic acid and citric add, etc.], etc i ... 

[0557] In the case that the polymer contains an acidic group such as carboxyiic group, the polymer can be readily 
dissolved or emulsified by the use of a basic compound. As such the basic compound, there can be included an organic 
base (tor example, an alkyl amine such as triethytamine. a cyclic amine such as morphoBne, an alkanol amine such as 
triethanol amine, and pyridine, etc.) and an inorganic base (for example, ammonia and a hydroxide of an alkali metal, 
etc) e t c 

[0558] Use amount of the add can be selected from, for example, a range of add/fcattonfc groupsO.3/1 -1 .5/1 (molar 
ratio) or so with respect to total amount of the acidic groups- 

[Q559] The polymer obtained by a solution polymerization can be emulsified under the presence or the absence of 

organic solvents. . ■ 

[0560] In the case that the polymer is dissolved or emulsif ied under the presence of organic solvents, a water-soluble 
organic solvent (for example, an alcohol such as isopropanol) is often employed as an organic solvent In the case that 
the polymer was emulsified under the presence of organic solvents, the organic solvent may be even removed by evap- 
oration, etc. after emulsifying, and an emulsion may also contain the organic solvent. It is to be noted that in the case 
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that the organic solvent is removed before emulsifying the polymer, an organic solvent (a ketone such as mettylethyl- 
kBtone)havingalowboiBngpdntisoccasioiKdlyerr^ , . 

r0561 1 In the case that the polymer obtained by a solution polymerization is emulsfied under the presence of organic 
SUl ? S^JSSJS 'adding water after adding an additive (for ^^^f^^^ 
5 an aoM eteTto the organic solution containing the polymer. In the case.H is preferred to gradually add water by drop- 
rir^ EmuSXng is preferably carried out at a low temperature, tor example, It can be selected from a range of not more 
^TO^to^^taS^C). and preferably not more than 50«C or so (for example, 10-50-C). 

Z S t^g eSsHied'by thTLiton of water, removal of the organic solver*, is often ^ «** 
f^amrM^otmorethan 80«C (for example, 5-80-Q and an ordinary or reduced pressure (for example, 0.0001-1 nor- 

10 ST^tote noted that in order to control a molecular weight of a polymer in ^J^^T^S^ 
may be employed a chain transfer agent, tor example, an alcohol such as catechol or phenols thrate. mercaptans (tor 
SrrSe^SSryt mercaptan. nKfodecyl mercaptan. t-dodecyl mercaptan, 3-mercaptopropy. tnmethoxyalane, and » 

T^^^S^S^^er particles in the watered emulsion thus-obtained can be selected 
EoTi ra^wnSdispersion stabifrTand adhesion are not deteriorated, for example. 0.01-2 ^ 

urn more preferably 0.01-0.5 |»m. most preferably 0.01 -0.3 urn or so. —.id,™ ,„ 

Kl The water-based resin composition of the present invention may be a soluton or a water-based em^°n(a 

resin such aa a crosslink product of an ^SSSSSSSS 
a fwdSvxable alkoxjifyi group. It is excellent In handling ability. Further, by the use of the water^ed resin a>rnposl- 

l^lTnn^fwater-tesed resin composition of the present invention, there may be 
Stives, for example, a fluorine resin, a silicone resin, an organic suiphonic aod salt comrx,und^n o^cjpr«s- 
Phoric Ssaft corrpound. a lubricating substance such as an organic carboxylic acid salt confound, w^™**' 
^. ^^fTr^^ absorbent a stabilizer such as a thermal stabiDzer. a radical scavenger, a delustermg agent an anb- 
^SZSTSSSSi Sener. and a defoaming agent, which are publtfyknown. As desoribe^ereinabove. 
«nhp nVeoaVeda water-based coaling agent in which a water-based resin composition is employed. 
, n ^^^^^iS^e^co^oUon of the present invention is constructed as described hereinabove, it 
^^^T^^^^^S^. and adhesion to a base material, and it is also excellent in weather- 
£5 ^ordlngly, the water-baaed coating agent In which a water^sed re.in^mgtton Is 
ernp^yed is suitable aa an under coatng, an over coating, a dear coating, and a l,n,ng for a var.ety of matenala 

as [Coating composition] 

[0568] There is illustrated a copolymer by which core components are constructed in a core/shell type water-based 
emulsion in the coating composition of the present invention ■ ,wv,» 

[0569] A potymerizable unsaturated monomer (K) is represented by the following formula (XXXI). 

CH 2 =C(R 31 )COOR 32 P 000 * 

(in the formula, R 31 is a hydrogen atom or a methyl group, and R 32 is an epoxy group or a substituted alkyl group having 

^r^^^^tuted alKy. group having a equivalent ^ to an 

rw^cidartySed and. for example, there are enumerated groups represented by the formulae (31). (32). and (33) 



16 



20 



25 



AO 



described below. 
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R 53 

Oi 2 -C-CH 2 < 31 > 
ll 
OH X 



CH 2 -C - CH 2 



(32) 



(33) 



[PSTIJ in the formulae, Ft 31 is a hydrogen atom or a methyl group, and X is a halogen atom such as fluorine, chlorine. 

S^^ie polymerize unsaturated monomer (K) which can be <^ n ^ : ^^ or ^^^' 
merated tfyddylmethacrylate. glyodylethacryiate, pnriethylglycidyt methacrytate. (S.^yctohexyljmett^methacrylate. 
and3^loro^-hydrcotyprcfjy1me1hacry1ate. etc. ^-.^.^h «««m«,/k\ 

[05731 The epoxy group or the equivalent group to an epoxy group m the polymeraable unsatorated rnonomer w 
reacts with carboxytic group of the copolymer in the shell components, and can form a crosd'^ stt^ 
[0574] The polyvalent epoxy compound (L) is a compound having at least two epoxy groups n < 
3, ^aVenumenSd gtycfd^ethers such as bisphenol A diglyddytetoe, a^heno! 
Aether, bisphenol F diglyddylether, bisphenol F di-p-methylglycldylether. a br««r«ted WspheruM _A <*®&*g*™> 

dioWcayletner dvcerinet/iglycidylether. and pemaerymritol glycidytether; diglycriytesters such as <fi G | >«^'P^ ialate - 
Z^SX^S^Zi an ester of a dimer acid; potyvatent giyddy^nes «ch« J^SSS^S 
oSSrSmaVelrt triglycidyr«ocyanurate; and an alphatic epoxy resin such as an epoxrt aed polybutadiene and 

ms5S^Sose!ttSe areSeferred bisphenol Adigfyddytether, bisphenol Adi-fHiieihylgryddylether. bisphenol F<Sg- 
lycidylether, and bisphenol F di-^methyiglycidylether. etc.. which can be readily oManed. _ w 
C05761 A residual epoxy group after proouction ot a copofymer of the polyvalent epoxy compound <L) reacts with car- 
boxylic group in the copolymer of the shell components, and can form a crosslinked structure. 
rMTTl The aboveXscribed other polymerizable unsaturated monomere <M) which are copolymenzable w* the 
SZS^nomJ ^andtor the po.yva.errt epoxy compound (L) prelerabty inCudeat feastone 
selected Irom <meth)acrytates, styrene or a styrene derivative. (rmrth)acTytaiitrile, a vinyl monomer having an arr.de 
bond.avinyl monomer having hydroxyl group, and a vinyl monomer **<*^*<£ a . nmitimrtA M . 
[0578] As such the (meth)acrytates, there are enumerated alkyl(meth)acryiates having a 
£taL*1-e in the aJkyl group. More preferably. methyt(meth)acry1ate. elhyl(meto)acrytete^ropjrt 
£rty.(me!h)acry.ate. lsobutyl(meth)aorylate. t-butyKmethJacryiate. ^^^J^l^ 

hexyl(meth)acrylate. oetyl<meth)acrylate, isooctyt(metn)acrylate, and cyclohexy.(rr^)acnrtete. etc. 

thereare preferred rr«thy.(meth)acrytate. n-butyKmeth)acrylate. and 2^thvt^rneth)acr^ arri 
SexyKrrScrylate. eic. in view of being capable of readily obtaining, and being extent m copclymerabilrty 
with other vinyl-based monomers. Further, those may be employed solely or in oamtanabon of ^o^ej^da 
[05801 As styrene or the styrene derivative, there are enumerated styrene. ~rrwthytetyrene. P*****^"* 
uene, and monochlorostyrene. etc. Of those, there are preferred styrene and «-methylstyrene .n view of bang capable 
of readily obtaining, and being excellent in copotymerizability with other vinyl-based mcwomere. ^ „ _ 

mSl] As the vinyl monomer having an amide bond, there are enumerated, forexarrple. ^ a^e^acryl 
SS and a-ethylacryi amide; an N-substituted acrylic amide such ae ^**f^^J^^'^^^. 
aoyl amide. N-methylacryl amide. N-metrrylmethacryl amide. N-methylplacryl am.de. and N-methylolmethacryl amrie. 
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a ^ ^ ^ ki e.^ited fmettrtacrvl amide such as methylenebis acryl amid© and methylenebis methacryl amide; 

KmSTelhac^ amide in vie* of being capable of readily obtain,,* andbsng excelent In copolymer^ 
with other vinyl-based monomers except the vinyl monomer having an amrie bend. ^ ntv ^^ acM 
[0582] As the vinyl monomer having hydroxy! group, there are enumerated, for example. hydroxyethyKm8tr,)aoryiata 

fn«^ r TITSnT!2^! a havina a silyl group, there are enumerated, for example. dhrinyWirnethoxysilane. 
"SH J^SSS^ r^ethjacryloxypropyl trimeftc*- 

STSSS^ & ^ nSacryioxypropy. ^"^^ *" 
aTeTair^meXSZprcpyl trimethcxysflane and r (meth)acryioxypropyi tnethoxys.lane. etc. ,n view of bemg 

KceLCa^Se, etc. in addition to the above^escribed monomers within a range n wh,ch the purpose of 
T^TtllXT^^X^^r constructing the core components is composed of 5^0% by weight of 

^n^^s^sS'when storing the emulsion. The <K> andfor the (L) ispreferab* 5-20% by waght 

SfcoSeSirf the number of carboxylic groups in a copolymer for the shell 

rr«asi hereinafter there is illustrated a copolymer by which the shell components are constructed. 

unsaturated monomers (N) having carboxylic group, there are employed the same monomers as Ihe prewousiy 

JrSj^'me^Knvention. the copolymer by which the she,, -^-f^ a ^^^ c ^1|Sf5 
bywe ght of the above-described polymerizable unsaturated rtwnomere W*^««W«VWBrt f,^Z 
wJewof the above-described pofymerizable unsaturated monomers (M). In the case that the n^nonwr(N) isle^ttian 
S Ct^STwXr of cXcySc group in the copolymer is few. there become worse an ^^ng^% 
M JSta , a owe/shell type emulsion and a storage stabitty when storing the enra.ls.on. Fu^er ^osdrnted 
^r^^coSSner JSh> epoxy groups is few in the shell components during curing of a coating layer, resulting 
^iisfoVSnart S bVproSrsSTfurther, in the case that it is mixed with a water^luUefcate. fleBjngjs 
"X^^^M^ in *e case that the monomer (N) exceeds ^^^^^rvt 
Econ^SgeTn the coating layer, resulting in that water resistance becomes ^ m ^* ™ * V"**** * 

amfehvweiaht in consideration of the number of epoxy groups in a copolymer for the core components. 

tuSlT ^e^reSS type water-based emulsion (O) employed in the present invention can be prepared, for example, 
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f^STS? ^oTmere is polymerized a copolymer by which the shell components are constructed, and the shell 

^^^^X^Z^ to eLsrfy and disperse respective 
tt^y^^fcSSre comments arToonstructed into water, followed by being synthesized through an emul- 

^rrmTde^ * r ir"™^ 

stated fL fc2-50% by weight of at least one Wnd of the (N) and 98-50% by weight of at least ^^J***™ 
SSneSS fn^appropriate solvent such as isopropyl alcohol under the presence of a ^££""2^ 
SoTSrStating at40-90»C or so. After the polymerization, organic solvents are removed ^he^atorc^ 
2^ oV reTced pressure while neutralizing carboxyflc groups derived from the ™r«mer(N) by add,** of. for 
elSie an aqueous ammonia, etc to obte* a water-based copolymer for the sheU components. 
ESJ SuSuerrtly, respective monomer components for a copolymer by which the core components are con- 
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structed. that is. 5-50% by weight of at least one Wnd of the <K) and/or at least one kind of the (L) and 95-50% by weight 
of at least one kind of the (M) are allowed to emulsify and disperse Into water using the copolymer obtained as a poly- 
meric dispereant followed by being emulsion-polymerized under the presence of a radical polymerization initiator while 
agitating at 40-90°C or so. ^ 
[0595] As the radical polymerization initiator, conventional ones can be employed and. for example, azobisisobutyto- 
nitrile, benzoyl peroxide, and ammonium persulphate, etc. can be employed. Use amount of the radical polymerization 
initiator may also be appropriately selected 

[Q596] Through such the reaction, a crosslinHng is caused between carboxylic groups in the shell components and 
epoxy groups in the core components to form a core/shell type structure. , _ 

[0597] Further, in the preparation of the corafeheD type water-based emulsion <C). core/shell weight ratio preferably 
ranges in the coreisheO of 9:1-1 :9. In the case that the core components exceed the range, it becomes difficult to main- 
tain an emulsion stability. 

[0598] On the other hand, in the case that the core components become less than the range, although me emulsion 
stability is sufficient, since carboxylic groups become relatively more, water resistance and chemical resistance are apt 
to lower. The core/shell weight ratio preferably ranges in the corersheil of 8:2-2:8. 

[0599] Still further, in the present invention, a glass transition temperature Tg is preferably -40 to 100°C in a copolymer 
which constructs the core conponerrts. and a glass transition temperature. Tg is preferably -40 to 10Q°C in a copolymer 
which constructs the shell components in the above-described corefchell type water-based emulsion <0) in view of a 
layer-forming ability in a coating layer and adhesion in a heating-cooling cycle. 

[0600] The glass transition tenperatore Tg is a value calculated based on a formula by Tobolsky described below. 
The value calculated based on the equation nearly agrees with an actual value. 

iyTg=W 1 /Tg 1 +W 2 yTg 2 + +W f /Tg n 

[in the formula, Tg is a glass transition temperature (K) of a copolymer. Tg lt Tg2 Tg n are a glass transition tem- 
perature 09 of a homopolymer of respective monomers 1,2 n, and W 1( W 2 , ....... W n are weight traction of respec- 
tive monomers 1, 2 n) , 

[0601] Particle diameter in the core/shell type water-based emulsion (O) is appropriate m 0.01-1 urn or so. and pre- 
ferred in 0.03-O.8 ftm in connection with a mixing stability before the use of the emulsion (O). the water-soluble silicate 
(P), and compatibility in a layer state after coating. 

[0602] Hereinafter, there is illustrated the water-sduble silicate (P) represented by general formula (XXXI I). 

M^-xSiOg (XXXII) 

fin the formula, M represents an alkali metal belonging to the 1 A group in the periodic table, and x is a value of 2.0-7.5). 
[0603] As the alkali metal M in the water-soluble siDcate (P). Li, Na, and K are preferred. Further. V in the water- 
soluble silicate (P) is a value of 2.0-7.5. In the case that Vis less than 2.0, water resistance is poor in the coating com- 
position obtained and. on the other hand, in the case that V exceeds 7.5. adhesion to a base material is poor in the 
coating composition obtained. A preferred value of V is 2.0-4.S 

[0604] Further, in the present invention, the water-soluble silicate (P) is preferably of a complete aquwussdufcon 
state CoOodal silicate is poor in a permeability into a base material and adiesion to a base material. Still further, the 
water-soluble silicate (P) may be also employed in combination of two or more kinds. 

ms05] The coating composition of the present invention contains the core/shell type water-based emulsion <0) and 
the water-sduble silicate (P) in the formulating proportion by weight ratio of soBd of(0):(P) = 1 0:1 -1 :10. In the case that 
formulating amount of the emulsion (O) is more than the range, although adhesion to an over coating becomes good, 
adhesion to an inorganic base material becomes worse. On the other hand, in the case that formulating amount of the 
emulsion (O) is less than the range, although adhesion to an inorganic base material becomes good, adhesion to an 
over coating becomes worse. Although a more appropriate formulating proportion depends upon the core/shell compo- 
nents in the emulsion (O) and the ratio thereof, it is of (OJ:(P) = 1 5-5:1 , and preferably of <0):(P) = 1 :5-l :1 . 
[0606] The coating composition of the present invention can be obtained by mixing the core/shell type emulsion (O) 
with the water-soluble silicate (P). In the case of mixing, there may be employed an auxiliary agent for film-forming such 
as methyiceHosotve. carbitol, triethylenegrycol. and texand. Further, in the coating composition, there may be optionally 
mixed a defoaming agent a thickener, a freezing stabilizer, a wetting agent, pigments, a water-sduble resin, and an 
auxiiary agent for penetrating, which are publidy-fcnown additives. 

[0607] In the coating composition of the present invention, since misctoility is high between the corefcheB type emul- 
sion (O) and the water-soluble silicate (P), it is very exceflent in storage stability before uses thereof. Further, since mis- 
dbilrty is good between both, a homogeneous state in the coating conposition can be maintained at any one of a penod 
of coating onto a base material and a period of forming a coating layer. Still further, adhesion can be improved by. for 
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£ ^SSSSS-on to an over coating is also very excellent Accordingly, the coating conposrt.cn of the 
S^r^nV^s^cularly useful as a surface treaty agent tor a porous plate of a pnmer. 



[Examples] 



Preparation Example A1 
>5 [Preparation of bie(de^.3.5-trimelrivlcyctchexyl)phthalate] 

is a target product YieW is 84%. 
[Preparation of bis(^^ 

as was extracted using water, end water ^J*™™^™™™.^ to nowed by crystallizing. A crystalline obtained 

which is a target product. Yield is 79%- _ Hl . nreoaration there were prepared other multieeter com- 

rnsi9i Anmitf no to the above-described method for trie preparation, mere ,_■ _ .^jW* 

point or 176 D C). 
45 Example A1 

(Preparation of a solid plasticizer) 

rr»i3i There were mbted 100 parts by weight of bis(cis-3A5-triniethvlcyc^ 
gg E^EEZ Mparts by'weighYof ananionic surtace active agent (an ^Z^^SSS^B 
l^LSTZTanrt ao oarts bv weioht of water, and those were crushed using a ball mill until attanung to an average 
P^S^^^Sa wler dfepersion ix,uid o, bistcis^.o^ethyteyc^ phthHata 

(Preparation of a thermally- and pressure-sensitive adhesive) 
68 roB i4i Awater-basedeniuteionofanacryS^^ 
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clohexyltohthalate prepared as described hereinabove, followed by aflitating until attaining to a uniform liquid to obtain 
a thermally- and pressure-sensitive adhesive having a solid content of 50% by weight. Formulating n^er«nis2B 
parts by weight of the thermoplastic resin (the acrylic-based polymer) and 17 parts by weight oMhetectaher (the ter- 
pens resin) based on 100 parts by weight of the solid plastteizer [b^ds-3.3,5-trimsthylcyclohexyl)prithalat9]. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces tor measuring an adhesive strength) 

(1)61 SI The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
^^^^^13 ade-treated art paper having the density of 84.9 g/m* and a polyethy.ene terephthalate Nm 
(hereinafter, occasionally referred merely to "PET film") having the thickness of25 wWchi •y^J^SS!^ 
charge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by drying at 70-C br2jwh 
utes to obtain a thermally- and pressure-sensitive adhesive sheet The thermally- and pressure^ens^ a^es^ 
sheet obtained bv coating on the PET film was cut into the size of width of 25 mm and length of 125 mm to prepare test 
rt^The test pieces were heated at 1 20«C for 30 seconds to produce tackiness, and placed on a glass plate (Micro 
SWeGlass "WhiteGreen Polish" manufactured by IwaW Glass, Ltd.], followed by sticking through compressing with a 
rubber roll by making one round traverse while loading the weight of 2 kg to prepare test pieces for measunng an adhe- 
sive strength. 

Example A2 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[06161 A water-based emulsion of a 6tyrene*utadiene-acrylic add copolymer (a glass transition temperature Tg: 
20°C) which is a thermoplastic resin, a water-based emulsion of a hydrogenated terpens resin which is a tackrfier.and 
water were added to the water dispersion liquid of bis(crs-3 .3. Wrimethytcydohexyljphthalarte prepared In i the Sample 
A1 followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure-sensrave adhes-vehavmg 
a solid content of 54% by weight Formulating ratio herein is 40 parts by weight of the thermoplastic resin <a etyrene- 
butadiene-acryfjc acid copolymer) and 26 parts by weight of the tackHier (the terpens resin) based on 100 parts by 
weight of the soBd plasticfeer |bis(cis-3.3.5-frimethylcyd^ 

(Preparation of athermaBy- and pressure-sensitive adhesive sheet arxi test pieces tor measu^^ 
ro6171 The thermally- and preesure-serisitive adhesive prepared as deeoi^ 

ftack surface) of a single side-lreated art paper having the density of 84.9 g/m 2 and a PETf im having*e*a*nessrt 
25 am which is treated by a corona discharge using a barcoater so that a coating amount after d ^^f^^ 1 j^' 
followed by drying at 70"C for 2 minutes to obtain a thermally- and pressure-senstrve adhesrve «*^™ e J£"*"£ 
and pressure-sensitive adhesive sheet obtained by coaling on the PET film was cut mto the size of w*th of 25mmar« 
lengm of 125 mm to prepare test pieces. The test pieces were heated at 120-C tor 30 seconds to 
and placed on a glass plate (Micro Slide Glass -White Green Polish" manufactured by Iwata Glass, Ud], followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Example A3 

(Preparation of a water dispersion liquid of a solid ptastiazer) 

[06181 There were mixed 100 parts by weight of tts(as-3 ,3.5-tomethylcydohe>cy0tBrepnthalate (a matting pant of 
133-Q as a solid ptosticizer. 15 parts by weight of an anionic surface active ^^ i a ^,^ n ^ j a J^^ 
ylic add) as a dispersant, and 80 parte by weight of water, and those werecrushed using a baH rwn J^' <^™aj^ 
average partide diameter of 2.6 h™ to obtain a water dspendon Bo^id of b^ 
late. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

; r06191 A water-based emulsion of an acrylic-based polymer (2-etrvlhexylacry1ate-6tyrene-acrylk:acid copolymer hav- 
ing a glass transition temperature Tg of 30«C) which is a thermoplastic resin, a water-based ernilston of a ^naster 
which is a tacWf ier. and water were added to the water dispersion liquid of bistci6-3.3.Wnmetrr / lcyclohexyt) toephtha- 
late prepared as described hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally 
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and nrassure-sensitive adhesive having a solid content of 52% by weight Formulating ratio is 17 parts by weight of the 
Z^^c ^l^^c^Po^) and 26 parts by weight of ***** (the rosin ester) based on 100 
parts by weight of the solid plasticizer [bis(cls*.3.5-WmeWcyctoh 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

«w»ni -rv~ ♦h^rmaiiv- and orassurB-sensitive adhesive prepared as described hereinabove was coated on a surface 

S wS i^tS by acorona discharging a barcoater so that a coating amount after drying b^me6l2 tfrn*, 
^^^"%C for 2 minutes to obtain a thermally- and preasure-senshive 

aX^re serfs-tive adhesive sheet obtained by coating on «he PCTfilm was c^t.rrto f^^^ 2 ^^ 
u-3.»h^i9n mm to orenare test Dieces. The test pieces were heated at 170"C for 30 seconds to produce taaoness, 
IX^Ji o Z To iSSSSSSi Glass -Write Green Polish" manufactured by iwaW Glass, Ud.]. followed by 

test pieces for measuring an adhesive strength. 
Example A4 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[06211 There were mixed 100 parts by weight of dirnenthytphthalate (a melting point of 134-C) as a solid plastic^ 
^ b^wJgX an aniortc SrfacV^ 

BO pans by weight of water, and those were crushed using a ball mil until attaining to an average parade diameter of 
2JS |im to obtain a water dispersion liquid of dimerrthylphthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[06221 A wafer-based emulsion of an acrylic-based polymer (2-ethylhexyiacrylate-styrene-acrylic acid copolymer hav- 
fmnriton temperature Tg of 30*C) which is a thermoplastic resin, a water-based emulsion of a roan ester 
2^t?ST^^* **>«> *o the water dispersion liquid of dimentr^phthalate prepared ««^*« 
K ^h^ Mowed bv aaitatino until attaining to a uniform liquid to obtain athermally-and pressure-sensitive adhe- 
^^atm^T^*^™™*^ therein is ^^^^J^^SZ 
?the aSySieed poiymer) and 26 parte by weigm of the teckrfier(toaroain eater) baaed on 100 parte by 

solid plasti«er (dimerrthylphthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces tor measuring an adhesive strength) 

[06231 The thermally- and pressure-sensitive adhesive prepared as deserted ^einabove Ma ^J£j^ C * 
K su-iTe^ adngle side-treated art paper having the density of 84.9 g/m? and a PETfSrn haMng the threes of 

Slored^drti^TO^C for 2 minutes to obtain a thermally, and fxessure-sensrtive adhesrve 
^^^^„^u- adhesive sheet obtained by coaling on the PET film was cut into the size of width of 25 mm and 

test pieces for measuring an adhesive strength. 
Example A5 

60 (Preparation of a water dispersion liquid of a solid plasticizer) 

[06241 There were mixed 1 00 parte by weight of dibonylphthalate (a melting point of 1 36*C) as a solid Packer. 16 
o^bv wS oTan^onic surtace active agent (an ammonium salt of a polycarboxylic acid) as a d«persant and 80 
SSS wSS of wateT.^na5!ose were crushed using a ball mill until attaining to an average particle diameter of 2.8 
85 tun to obtain a water dispersion liquid of dibonylphthalate. 
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(Preparation of a thermally- and pressure-sensitive adhesive) 

[0625] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene^ryBc acid copolymer haw- 
ing a glass transition terrperature Tg of 30°C) which is a thermoplastic resin and a vinylacetate-based copolymer <a 
vinylacetate-ethylene copolymer having a glass transition temperature Tg of 7°C), a water-based emulsion of a terpens 
phenol resin which is a tacWfier, and water were added to the water dispersion Squid of dibonyiphttialate prepared as 
described hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally-and pressure-sen- 
sitive adhesive having a solid content of 50% by weight. Formulating ratio herein Is 1 4.4 parts by weight of the thermo- 
plastic resin (the acrylic-based polymer), 3.6 parts by weight of the thermoplastic resin (the vinylacetate-based 
copolymer) , and 26 parts by weight of the tacWfier (the terpene phenol resin) based on 1 00 parts by weight of the soBd 
plasticaer (dibonylphthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0626] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 gfrn 2 and aPETfim having thetrtidoiessof 
25 jim which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 gfnf, 
fallowed by drying at 70 # C tor 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut Into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 170°Cfor 30 seconds to prcxtoce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish- manufactured by IwaW Glass, Ud.], followed by 
sticking through confessing with a rubber roll by making one round traverse whfle loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Exartple AS 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0627] There were mixed 1 00 parts by weight of bis(4-t-butylcycloh exyljphthalate (a melting point of 1 1 6"C) as a solid 
plasticizer, 15 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxytic add) as a cfis- 
persant, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an average partida 
diameter of 2.6 |im to obtain a water dispersion liquid ol bis(4-t-butyk^ctohexyl)phthalata 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0628] A water-based emulsion of an acrylic-based polymer (2-ethyihexylaciylate-6tyiwe-aci>fc acid copolymer hav- 
ing a glass transition terrperatureTg of 30°C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tacWfier, and water were added to the water dispersion liquid of bis(4^utyk^hexy0phthalate prepared 
as described hereinabove, foOowed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure- 
sensitive adhesive having a solid content of 50% by weight. Formulating ratio herein is 17 parts by wei^ of the ther- 
moplastic resin (the acrylic-based polymer) and 26 parts by weight of the tacWfier (the terpene resin) based on 100 
parts by weight of the solid plasticizer ptiis(4-t-butylcyClohexyl) phthalate]. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0629] The thermally- and pressure-sensitive adhesive prepared as descrfoed hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density ol 84.9 g/m 2 and a PET f 1m having the thickneesof 
25 urn which is treated by a oorona discharge using a barcoater so that a coating amount after drying becomes 1 2 gVrn 2 , 
followed by drying at 70°C tor 2 rrinutes to obtain a thermally- and pressure-sensitive adhesive sheet The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut Into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 140«C for 30 seconds to procfcce tackiness, 
and placed on a glass plate [Micro Slide Glass "white Green Polish" manufactured by IwaW Glass. Ltd.], followed by 
sticking through corrpressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 



71 



EP0 989 162A1 

Example A7 

(Preparation of a water dispersion liquid of a solid plaslicizer) 

[06301 There were mixed 100 parts by weight of bisCtrans^.a^-trimethy^lohaxyOterephltialate (a meKinj^int of 
1 03-C) as a solid plaslicizer. 1 S parts by weight of an anionic surface ^ e W^. 8 ^ ,T f * 
viic - ekfl as a disoersant and 80 parte by weight ot water, and those were crushed using a ball mill until attaining to an 
^S?^cJ5amtJr of 2.5 p^to Sain a water dispers.cn liquW of b^trans^.S.S-trimelhylcyctohaxylJterephtha- 

late. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0631] A water-based emulsion of a styrene*utadiene-acrylic acid copolymer (a glass transition ternr^ture Tg: 
20'CI which is a thermoplastic resin, a water-based emulsion of a hydrogenated terpens resin which e a tadgf ier. and 
water were added to the water dispersion liquid of bls(trans-3.3,5-trimetrTylcyclohexy1) terephthatate prepared as 
described hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally-and PJ^^en- 
sithre adhesive having a solid content of 52% by weight Formulating ratio herein « 40 parts ^ weig W Merrn^ 
_ lasa _ reain (the rtyrene^utadienB-acrylic acid copolymer) end 26 parte by weight of the tadofier (the hydrogenated 
£Sne!Sr?!iS onTuO parts bywSght of the solid plaster [M«1n™*S^^ 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

ro6321 The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
ELiTeS a 5ln = ,e *-«£ freated ■* having the density of 84.9 fl/m* and a PET «rn ^"^thK^ess of 

, ?s which 4 treated by a corona discharge using a barcoater so that a coating amount atter drying becomes 1 2 g/m* 
SrXX^lfyO^ToTa mlnuW<*Wa thermaly- and pressure-sensitive adhesive she^The friermal^ 
S^p^reSL adhesive sheet obtained by coating on the PETfflm was cut into the size <rf v^tth of 25mm and 
En*STl 25 mm to prepare test pieces. The test pieces were heated at 1 40-C ^^S^T^S^ 
and olaced on a glass plate [Micro Side Glass "White Green Polish- manufactured by Iwaki Glass. Ud-lJ Wtowed by 

30 Slough con7ressir>g with a rubber ro.l by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Example AS 

39 (Preparation of a water drsperswn liquid of a solid plaslicizer) 

[0633] There were mixed 100 parts by weight of bistf.S-dirrwthyM-adarnanW'^ 

as a soid plastidzer. 15 parts by weight of an anionic surface active agent (an '^'^^^^^^ 
a- a disoersant and 80 parte by weight of water, and those were crushed using a ball null until attamng to an average 

40 p^dedian^of2.5pm^ 

(Preparation of a thermally- and pressure-sensitive adhesive) 

ID6341 A water-based emulsion of an acrylc-based copolymer (2-etrrythexytacrylate-mett^ 
« awyYfc acid copolymer, a glass transition temperature Tg . 28«C) which is a thermoplastic resin. * 

oTaterpe^eXS^^n which is a tackier, and water were added to the water dispersion Kqutt f b.s^.S^.rr^hyl-l- 
adaiSfecpSalate prepared as described hereinabove, followed by agitating until attaining to a uniform Squid to 
obtain a thermally- and pressure-sensitive adhesive having a solid content of 53% by weight 
S Filiating ratio herein is 27 parts by weight of the thermoplastic resin (toe acrylic-based POlyme0and27 
partsby weight of the tacWf Ier (the terpene phenol resin) based on 1 00 parte by weight of the solid ptesttdzer [bis(3.S- 
dimethyl-1-adamantyl) isophthalate]. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces tor measuring an adhesive strength) 

raesfil The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
SwrfacrtS a single side-treated art paper having the density of 64.9 g/m 2 and a PET fim havlngthe thic^essof 
25 urn which is treated by a corona discharge using a barcoater so thai a coating amount afterdrymg becomes 12 gftn*. 
followed by drying at 70"C for 2 minutes to obtain a thermaly- and pressure-sensitive adhesive sheet The thermally- 
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and pressure-sensitive adhesive sheet obtained by coating on the PET f ilm was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 120°C for 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by IwaW Glass, UdJ. followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Example A9 

(Preparation of a water dispersion liquid of a solid pJasticizer) 

[0037] There were mixed 100 parts by weight of bis(1 -adamanty1)isophtha)ate (a melting point of 141'C) as a solid 
plastictzer, 15 parts by weight of an anionic surface active agent (an ammonium salt of a pplycarboxylic add) as a dis- 
perse*, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an average particle 
diameter of 2.8 |im to obtain a water dispersion liquid ol bis(l -adamantyQisoprtthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0638] A water-based emulsion of an acrylic-based copolymer (2-ethylhexylacrylate-styrene-acrytic acid copolymer, 
a glass transition temperature Tg: 3fJ°C) which Is a thermoplastic resin, a water-based emulsion ot a terpene phenol 
resin which is a tacWfier, 2 t 2Atrimethyl-1.3-perrtanedioi monoisobutylate which is an auxiliary agent tor f Uniforming, 
and water were added to the water dispersion liquid of bte(1 ^amantyljisophthalate prepared as descrtoed herein- 
above, followed by agitating until attaining to a uniform liquid to obtain a thermally and pressure-sensitive adhesive hav- 
ing a solid content of 50% by weight. Formulating ratio herein is 14 parts by weight of the thermoplastic resin (the 
acrylic-based copolymer). 28 parts by weight of the tackiier (the terpene phenol resin), and 4 parts by weigjit of the 
auxaiary agent for fflrTWorming based on 100 parts by weight of the solid plastictzer {bis(1 -adamartyQisophthalate]. 

(Preparation of a thermaOy- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0639] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/m 2 and a PET f im having the thicfcnessof 
25 |un which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 ghrt 6 , 
followed by drying at 70°C tor 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 180°Cfor 30 seconds to proAice a pressure- 
sensitive adhesive property, and placed on a glass plate [Mcro Slide Glass WhiteGreen Polish"" manufactured by Iwata 
Glass, Lid.], followed by sticking through compressing with a rubber roB by making one round traverse while loading the 
weight of 2 kg to prepare test pieces for measuring an adhesive strength. 

ExampleMO 

(Preparation of a water dispersion liquid of a solid piasticizer) 

[0840] There were mixed 95 parts by weight of bis^^.S-trimeftr^^ point of 93°Q 

and 5 parts by weight of bisttrarK-apa.o^trimethylc^ohexyOpMhala^ (a melting point of S7°C) as a solid plasticizar, 1 5 
parts by weight of an anionic surface active agent<an ammonium salt of a polycaitooxylic add) as a dispersant and 80 
parts by weight of water, and those were crushed using a ball mil until attaining to an average particle Diameter of 2.8 
Itm to obtain a water cfispersion liquid of bis(ds-3,3.5^metriyk^ohexy0phthala!e and bis (trans-3.3.5-trimethylcy- 
cfohexyQphthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0641] a water-based emulsion of an acrylic-based copolymer {2-ethylhexy»acryiat«tyrene-acrylic acid copolymer, 
a glass transition temperature Tg: 30°C) which is a thermoplastic resin, a water-based emulsion of a terpene phenol 
resin which is a tackiier, and water were added to the water dispersion liquid of bis(ds-3>3,5^metriyl<y^ 
late and bis(trans-3,3,5-trimethyicyclohexy0phthalate prepared as described hereinabove, followed by agitating until 
attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhesive having a solid content of 52% by 
weight Formulating ratio herein is 14 parts by weight of the thermoplastic resin (the acrylic-based copolymer) and 28 
parts by weight of the tackrfier (the terpene phenol resin) based on 95 parts by weight of bi^cis-a^.S-trimathylcy- 
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clohexyl)phthalate and 5 parts by weight of bis<trans-3.3.5-1rin*thy^ which are the solid rdasticfcer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[06421 The thermally- and pressure-sensitive adhesive prepared as described hereinabove ^ooatedon asurfece 
(back surface) of a single side*eated art paper having the density of B4.9 g/m 2 and a J^"^^2IfSS? 
Mum which is treated by a corona discharge using a barcoatsr so that a coating amount after drying becomes 12 g/nr\ 
Sl^Xdr^lV7?C tor 2 rrtnutesS obtain a thermally and pressure^er^a*e^^Theme^ 
^^re-sensitive adhesive sheet obtained by coating on .he PETfam was cut .nto the s>ze of wrtth ^5mm ^ 
£ng£ oTl25 mm to prepare test pieces, The test pieces were heated at 120-C ^^»J^^£*2S 
L^rinteeed on a class plate [Micro Slide Glass "White Green Polish" manufactured by Iwaki Glass. Ltd.]. followed by 

S!g^ 

test pieces tor measuring an adhesive strength. 
Example A11 

(Preparation of a water dispersion liquid of a solid plasticizer) 

ro6431 There were mixed 50 parts by weight of Ws(cis-3,3,5^imettiylC7Ctohexy1)phthalate (a melting point of 93"C) 
S p^ Z^^^Ls^e^B^ (a melting point of 89°C) as a so.* plasticize,. 15 t™* by weight 
TJiSSi ZZ! active aTent (aTammonium saft of a potycartoxylic add) as 8C part, ; by wejght 

l! ZL„ and .hose were crushed using a ball mill untfl attaining to an average particle diameter of 2.5 junto obtain a 
iSLSSZZ^ t^.aslrnethylcyctohexynph^ and cficydohexyl terephthalate 

(Preparation of a thermally- and pressure-sensitive adhesive) 
(06441 Awater4»6edeirnd8tonofa n aa 

atfass transition temperature Tg: 30°C) which is a thermoplastic resin, a water-based emulsionof a ^rogenatedter- 
oenTnS which feV tecWfier. and water were added to the water dispersion hquri of b^c^.3.5^rr^cy- 
c.ohe^htnSe and Sicydohexytterephthaiate prepared as described hereinabove. «^ «■ 
atoSVa^m liquid to obtain a thermally- end pressure*er*itive b*^ 1 ^^ SE£^2 £ 
wight Formulating ratio herein is 27 parts by weight ol the thermoplastic resin ^^.^'^^^ 
parte by weight of the tecWfier (the hydrogenated terpene phenol r^n) based on f«^^^ *2Sef 
trimetScyctohaxyQ phthalate and 50 parts by weight of dcydohaxyHerephthalate wtuch are the solid plastozer. 

(Preparation of a therri^y-arxJpressure^tive adhesive sheet art 

ro64S1 The thermally and pressure-sensitive adhesive prepared as described hereinabove was coated wawface 
'Ssurto^^Sie^eated art paper having the density of 84.9 g/m* and a P^«mha^n^t^eesof 
«^ Sweated by a corona discharge using a barcoater solhat a coating ^^^S^tSX^ 
followed by drying at 50"C for 2 minutes to obtain a thermally- and pressure^ensrbve adhes.v9 ^e^The therr^ly 
aX^re-sensitive adhesive sheet obtained by coating on the PETfflm «^ <^ »^<* ^ * 
SngK on25 mm to prepare test pieces. The test pieces were heated at 120"C for 30 

andolaced on a glass plate [Micro SDda Glass "White Green Polish" manufactured by IwaM Glass, Ltd., followed by 
, SS'cSST.^ roll by mawng one round trapse while toading the weight of 2 Kg to prepare 
test pieces for measuring an adhesive strength. 

Example A12 

j (Preparation of a water dispersion liquid of a solid plasticizer) 

[06461 There were mixed 100 parts by weight of bis(3.S^imetrryl-1-adamar^)terephthalate <■ ' ^"8P^ 
^ M a com plasticizer. 15 parts by weight of an anionic surface active agent (an ammonium salt of a pc4yca*ox- 
!?aett ac SSSnSnt and BO^artsby weight of water, and those were crushed using a ball miB until a^mgto an 
5 tem^^^r^^ obtain a water dispersion Dquid of bis(3.5^imethy.-1-adamantyl) terephthalate. 
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(Preparation ol a thermally- and pressure-sersWve adhesive) 

- ^ ,n ar.rvlic-based copolymer (2-ethylhexylacrylate-methylmelhacrylate-^yrene- 
[0647] A water-based emulsion of an acrylic Dasec thermoplaslic resin, a water-based emulsion 
Sa«d<x W olv m e,aglasstransitiontem^ 

crf^erpenephenolresinwhi^ 
adarr^tere^^ 

obtain a thermally- and P'^J^^^^^^^^d^io resin (the acrylic-based copolymer) and 27 

dkriethyM-adamantyl) terephthalale]. 
CP.eparatic.o.athermany-arK. pressure.^ 

^ Thetherma.»-ar*pr^^ 

£a* surface) of a single stf e-treated art ^ r ^^^T^^^ after drying becomes 12 g/m=. 
25 (im which "i6 treated by a corona <*^ e ;£* a £™£ a^^StTeSv7adhes,vTsbeet. The thermalry- 
to..red by dryir,, at 70-C ^ 2 r^e^ 

and pressure-sensitive adhesrve sheet ^ n ^ y ^ e heated rt 120 «C tor 30 seconds to produce tackiness, 
.ength of 125 mm to prepare test piece* ^^^^^SrZn^fed by ^ Glass, Ud ], followed by 

SChCh^^^ 

test pieces for measuring an adhesive strength. 

Comparative Example A1 

(Preparation of a water dispersion liquid of a solid plastictzer) 

22 ^^toobtain a water dispersion liquid of dicyclohexylphthalate. 
(Preparation ol a thermally- and pressure-sensitive adhesive) 
tpSSl, Av^ter-basedemulsiono,^ 

copolymer, a glass transition temperate Ty. ^^JU^SSn Euid of dicyclohexylphthalate prepared 
pa* by -ei*« ol *• «« P**** (aw^o*"****"* 

test pieces for measuring an adhesive strength. 
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Comparative Example A2 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[06531 A water-based emulsion of a styrene-butadiene-acrytic acid copolymer (a glass transition ^rrperature Tg: 
28^C) which is a thermoplastic resin, a water-based emulsion of a hydrogenated terpens resin which is a tacWfler and 
watS wera*^3«ter dispersion liquid of dk^axylphthalate prepared ^»<^^ a ^^* B M ^ ( 
M »?gfta«ng until attaining toa uniform liqub to obtain a thermally- and pressure^ensitiva adhesive havlr^a solid 
IS S weight Formulating ratio herein is 40 parte by weight of the thermoplastic resin phe s^ne^- 
eneicrylic acid copolymer) and 26 parts by weight of the tacWfier (the hydrogenated terpene res.n) based on 100 parts 
by weight of the solid plasticteer (dicydohexytphthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0654] The thermally- and pressure-sensitive adhesive prepared as descrb«J ^"J^™*™*"* ^JV^"!! 

Sack surface) of a single side-treated art paper having the density of 84.9 gAn* and a ^«m^n^e*^essof 

25 pm which is treated by a corona discharge using a barcoater so that a coating amount after ^ b^m«12^, 

Slowed by drying at 40^C for 2 minutes to obtain a thermally- and presaure^ere.trve adhesnre 

and pressure-sensitive adhesive sheet obtained by coaling on the PET film was cut into thestee ofwKtth olZSmrnand 

fJ™,*!Ti25 mmto oreoare test pieces. The test pieces were heated at 120»C for 30 seconds to produce tackiness. 

Spla JonTg^pCliS Glass -vLe Green Polish' manufactured by IwaM Glasj 

stiddng throuah compressing with a rubber roll by making one round traverse while loadmg the we-ght of 2 kg to prepare 

test pieces for measuring an adhesive strength. 

Comparative Example A3 

[06551 A water-based emulsion of an acrylic-based copolymer (2^rie«ylacfylate-atyrene^cnrtic add ^J"™* 
a class transition temperature Tg: 30°C) which is a thermoplastic resin, a water-based emulsion rf a roanester which 
fsfhSoT^and waterTere added to the water dispersion liquid of dicydohexylphthalate prepared m tne<^mparative 
A1 fenced by looting until attaining to a uniform liquid to obtain a thermally- and pressure-sen^ve adhe- 
STaSng a «S "nTenfof 52%, by weight. Formulating ratio is 17 parts by weight of the ^ermoptehc res,rr phe 
aSlkSeS copolymer) and 26 parts by weight of the tacktfier (the rosin ester) based on 100 parts by weight of the 
solid plaatidzer (cydohexytohtheJale). 

(Preparation of athermaDy- and pressure^ensitive adhesive sheet and test pieces for measuring an adhesive strength) 

roBSBi The thermally- and pressure-sensitive adhesive prepared as descrtort hereinabove was coatisd on a sui^ 
SurtS^ a^ng^Sed art paper having the densfty of S4.S*f and *™Z^t£^7r* 
25 um which is treated by a corona discharge using a barcoater so that a coatng amount after ^V***^™*^' 
followed by drying at 4TTC for 2 minutes to obtain a thermaOy- and P^"^^^ ve *^^J^£ 
rnd^urtLsrtive adhesive sheet obtained by coating on to^^e^cTneS 
leng* of 125 mm to prepare test pieces. The test pieces were heated at 120-C seconds »f^J?*"**; 
andSaced on a glass plate [Micro Slide Glass -White Green Polish- manufactory by IwaW Glass. ^IJ^wed ^ 

test pieces tor measuring an adhesive strength. 

(Performance test) 

(Adhesive strength) 

° ro657I Test pieces for adhesive strength test were prepared, and then the test pieces were placed at an atmosphere 
of 23-C and 50% RH for 1 day. and then an adhesive strength was measured * f^^,^"^^ 
a peeling angle of 180- using a tensile tester (Tensilon UCT-5T manufactured byOnentech. Ud.). Results are shown in 

Table 1. 

(Blocking resistance) 

[0658] 4 layers of the thermally- and pressure-sensitive adhesive sheet cfctainsd by coating ^ 
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the following standards. Results are shown in Table 1 . 



5: 
4: 

10 3: 
2: 
1: 

J5 



25 



40 



n was peeled without a peeling resistance. 

It was peeled while sBghtly sounding when being peeled. 

h was peeled while continuously sounding when being peeled. 

Fibers of the paper were partially left on a pressure-sensitive adhesive layer when being peeled. 
Paper was broken by blocking. 





Adhesive strength(gfV25 I 
mm) I 


Blocking resistance I 


Example A1 


1150 


5 | 


Example A2 


1350 j 


4 j 

5 1 


Example A3 


1000 ] 




Example A4 


1060 J 


5 


Example A5 


1100 


5 J 


Example A6 


1130 


5 j 


Example A7 


1300 


j 5 




1150 


[ 5 _J 


Example A9 


980 ~~ 


I 5 


Example A10 


1250 


J 4 j 


Example A11 


j 1180 


1 4 


Example A12 


990 I 5 _J 


Connparafive Example A1 


750 


1 1 1 


Comparative Example AZ 


950 


1 1 I 


Comparative Example A3 


530 


I 1 I 



eitive adhesive sheets in the Comparative Examples A1-A3. 
Example A13 

eTe if 4 Mode of plates ^J^£S£!SELli at respective conditions. Before admWstra- 

[0661] kistober^edtha^0rate(^P*M ^^^^^^„ g ^ rig ^ t In retationto 

65 relation to intake of water, Himeji municipal water was freely given. 
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(Experimentation 1) 

[06621 8 ml of an olive oil of a pharmacopeia grade (Lot No 998521 ™^j*^^it* 
added to 2 o of bis(cis-3.3,5-trimethytcyclohexy0prrthalate (hereinafter, abbreviated as 'T>^L-in followed by heat- 

5 ing and dissolving at 10O-C for approximately 30 minutes to prepare a T *^fJ°'^^,^^^^ l ^ S ^ 
using dicyclohexylphthalate (hereinafter, abbreviated as "DCHP") (manufactured by Wata Jun-yaku Kogyo. Ltd.). a 
DCHP solution of 200 nigYnrt was prepared. ^.^^h-vhBhWtafirfwku 
r06631 Further. 7.96 ml of an olive oil of a pharmacopeia grade (Lot No. 998521 manufactured by Yoshida seiyawj, 
{Si was added to 2 g of bis(2-etliy1haxyl)phthalate (hereinafter, abbreviated as "DOPT (man^ured by AWnch 

to Chemicals Industries. Ltd.). followed by mixing in a vortex to prepare a DOP solution of 200 mg/ml. Sill further, ,8.09 ml 
oVaS S ToVa pharmacopeia grade (Lot No. 998521 manufactured by Xbshida Seiyaku. Ltd.) was added to 2 g of 
SafteTat^evteted as "DBP"), fonowed by mixing in a vortex to prepare a DBP solution of 200 

[0664] The phthalate solutions were prepared at a day for administration, and maintained at the temperature of 37«C 
is until immediately before administration. ... . .. . 

r066S] ^ngtWcbtained respective solutions of TMCOL-P, DCHP. DOP. and DBP. acontinuous admm.stmt.on (an 
oral administration) was conducted to rats atadose ol 1000 mg/kg (5 ml/kg) for 7 days. _ 
(06661 Administration of an olive oil alone was conducted as controls in place of the administration of the phfflialates. 
[06671 During the continuous administration tor 7 days, body weight was measured everyday, and at the next day (8» 
„ davlofa final day. testes and epididymis were delivered to measure wet weight after decaprtabon and removal lot Mood. 

F^fnTtestes denveredwas stained in a Bouln fixative (saturated picric acid: 15. formalin: 3. andgtacW 
acefc acid- 1). After staining for 48 hours, the testes was twice washed with 70% ethyl alcohol, and it was embedded 
in^tS aislicedlnd then HE-stained to prepare an HE-stained sample and to conduct a Wstomorphologxal 

» IoSsT As a result, although weight change was not significantly observed in grtx*>s of TMCOL-P D P^ and P B f , «^ n - 
pWto Xps of the confrote, in a group of DCHP, there was observed a significant decrease in body we*ht »i K- 
94% at fourth day fpxsO.05). sixth day (p<0.01). seventh day (JXO.05). and eighth day (p<0.05) after admmittiatttncom- 
ptld to^^ of fte controls. Further, in the case of TMCOL-P, DCHP. and DOP. although a sjjnrfcant decrease of 
M wJghfwas not observed compared to croups of the controls and. in the ^f^P^a^"^ 
defease (49%, rxO.001 ) of testes weitf* was observed compared to groups of the controls. However, m relaton to the 
e^Syrrfs. aWgn»teant decrease in the weight was not observed in all the administration groups compared to groups 



so 
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[0670] On the other hand, in relation to pathobiotogical retrieval <rf testea tS8ue. no change 

tissue of all the administration groups of TMCOL-P compared to groups of the controls. However^ the groups of DCHP 
and DOP. a bBateral and unilateral denaturaticn and atrophia in semiferous tubule were observed .n 4exajnptearxl5 
^mol^ resoectively. In the group of DBP. a grave change was observed in the testes tissue, and a bilateral and 
inflarnedatro^a in semiferous tubule were observed in all the samples. Samples showing several pieces ofatrophia 
in thVsartferous tubule (+). samples showing a wide range of atrophia but not inflamed {++ ), and ^^j*^* 6 
itemed change (+++) were scored 1 point, 2 points, and 3 points, respectively, to evaluate an influence levef to the toe- 
STa^H. the groups of TMCOL-P. DCHP. DOP. and DBP were scored 0 point 0 point. 5 points. 10 points, and 
26 points, respectively. 

(Experimentation 2) 

[06711 1 2 ml of an olive oil of a pharmacopeia grade (Lot No, 998521 manufactured by Yoshida Seiyaku, Ltd.) was 
added to 3 g of TMCOL-P, followed by heating and dissolving at 100-C ^W™*™*** m32J' 
TMCOL-P solution of 200 mg/ml. Likewise, using DCHP (manufactured by Wako Jun-yaku Kogyo. Ltd.). a DCHP solu- 

mem^Xr! t?MrSof an' olive oil of a pharmacopeia grade (Lot No. 998521 manufactured by Yoshida Seiyaku. 
LU.) was added to 3 g DOP (manufactured by Aldrich Chemicals Industries, Ltd.). Mowed bymWrflfoa^extopre- 
oare a DOP solution of 200 mg/ml. Still further. 12.14 ml of an dive ofl of a pharmacopeia grade (Lot No. 998521. Yosh- 
ida savaku Ltd.) was added to 3 g of DBP. followed by mixing in a vortex to prepare a DBP solution of 200 nngfrnL 
[0673] The phthalate solutions were prepared at a day for administration, and maintained at the temperature of 37X3 
until immediately before administration. ....... 

Xi]Using thus-obtained respective solutions of TMCOL-P, DCHP. OOP. and O BP, a continuous admmstraton (an 
oral administration) was conducted to rats at a dose of 2000 rng/ko (10 ml/kg) tor7 days. _ . . 

[06751 Administration of an olive oil atone was conducted as controls in place of the administration of the pnthalatee. 
[0676] During the continuous administration for 7 days, body weight was measured everyday, and at the next day<8tn 
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day) of a final day. testes, epididymis, and liver were deivered to measure wet weight after decaprtation ar* removal of 
groups of the controls, in groups of ^'^^^^J'^SgM in groupVof DOP and DBP was observed 

and DBP exceo TMCOL-P (8S%. none of a significant rjrfference). and the decrease ^^^J' ^ 

(p<0.C01) based on the weight of groups of the controls, respectively. 

9 Example B1 

(Preparation of a water dispersion liquid of a solid plastlctaer) 

(Preparafion of a thermally- and pressure-sensitive adhesive) 
* mail A water*ased emulsion of an acrylic-bai^^ 

3 on 100 parts by weight of the solid plasttaiier [l .^ctohexanedimethanol b.s^henytphosphate)]. 
(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

so a thermally- and pressure-sensitive adhesive sheet 
Example 82 

preparation of a water dispersion liquid of a solid plasttcizer) 

£ wlS* of an anionic surface active agent (a pofycarboxylio ammon.um salt) whch rs a dfepersant. and 80 parts by 
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weight of water, and by crushing until attaining to an average particle diameter of 2.6 urn usina a baH miB. 
(Preparation of a thermally- and pressure-sensitive adhesive) 

[06841 A water-based emulsion of an acrylic-based polymer (2-ethy»iexylacrylate-stvrene^crylic acid "P*""^ 
^glaiTlLTon temperature of S'C) which is a thermoplastic resin, a water-based '^^J^SSSt 
^Z™ h iK , taddfiar and water were added to the water dispersion liquid of resoionc«jls|^6Hiimefhyfphe- 
p^tZlS^SLi by agitating until attaining to a uniform liquid to obtain a ^ermany- and 
^SSSSSX^m having a solid content of 50% by weight. Formulating ^^fi^^^SaS 
me thermoplastic resin (the acrylic-based polymer) and 17 pa* by weigh, ^J^^SSSST 
based on 100 parts by weight of Ihe solid plasticim {resoranoto«lo1^^ 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

roeasi The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (>ack surface) 
SnaKid^a ed art papThaving the density of 84.9 g/m 2 and a PET film having the thidmess of25 urn which 
SSbyl^^isctwfle u^oabarcoater so thata coating amourt after crying becomes 12 gArr^. followed by 
drying at 40»C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet 

Comparative Exampie B1 

(Preparation of a water dispersion liquid of a solid plaslicizer) 

roeafii A water dispersion liquid of dicydohexytphthalate was prepared by mixing 100 parts by weight of dK^ohex- 
ie^SSrToSq wS is a so.id pfcstfcize, 15 parls by weightof J 
Syca^icarnmSihim salt) which is a dispersal, and 80 parts by weightof water, and by crushing until atta-mng to 
an average particle diameter of 2.2 \im using a baB mfll. 

(Preparation of a thermally- and pressure-6ensrtive adhesive) 

' rosSTI A water-based ermjlsion of an acrylic-based poly^^ 

Symer h^gt^s transition tempeSurVrg of 5-Q which Is a thermoplastic ^ ? 

aTer^eresTwhicn is a tacWfier, and water were added to the water dispersion Gqud of dir^ohexytphthalate pre- 

paS^^ot followed by agitating until attaining to a uniform liquid to obtain atbarrnally 
, Sve having a solid content of 50% by weight Formulating ratio herein k 26 parts by ^ the thern^ste 

SrTS aSrfc*aeed polymer) and 17 parts by weight of the taeWfier (the terpene resm) based on 100 parts by 

weight of the solid plastkazer (dit^ciohexylprithalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

° r06881 The thermally- and pressure^ensitive adhesive prepared hereinabove was coated on a surface (back surface) 
SaeLT art paper hav*g the density of 84.9 g/m 2 and a PET film having the thickness * 

byl^na diSSgs ua^ a barcoatar so that a coating amount after drying becomes 12 g/m 2 , follow by 
drying at 40«>C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet 

is 

(Performance test) . 
(Adhesive strength) 

50 [0689] The thermally- and pressure-sensitive adhesive sheet obtained by coating on ^« »^" m " a ^^° * 6 
size* width of 25 mm and length of 125 mm to prepare test pieces. The test pieces were heated at see- 
on* to^uce tackiness, arxf piaced on a glass plate [Micro Slide Glass "White Green P^™^'*^?* 
n-L followed by sticking through compressing with a rubber roll by making one round traverse while loading the 
S 2a ^iS^teiriSwe^cedrt an atmosphere of 23»C and 50% RH for 1 day, and then an adhesive 

es s^TJ^T^SSTZ^J^ of 300 mrrvminute and a peeBng angle of 180" using a tensile tester (Tens-Ion 
UCT-5T manufactured by Orientech, Ud.)- 
[06901 Results are shown in Table 2. 
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(Blocking resistance) 

to the following standards. Results are shown in Table 2. 



10 



5: 



4: 
3: 

16 2: 



It was peeled without a peeling resistance. 

It was peeled while sBghtly sounding when being peeled. 

It was peeled while continuously sounding when being peeled. 

F*ere of the paper were partially left on a pressure-sensitive adhesive layer when being peeled. 
Paper was broken by blocking. 
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Table 2 




Adhesive strength(gt/Z5 
mm) 


Blocking resistance 


Example B1 


1250 


5 


Example B2 


950 


5 


Comparative Example B1 


*~ 650 


1 



pressure-sensitive adhesive sheets in the Comparative Example B1 . 



Example C1 

(Preparation of a water dispersion liquid of a solid plasticizer) 

toes* Awate r ^n q ™ 

40 brushing untilattaining to an average particle diameter of 2.2 jun us.ng a ball mil. 
(Preparation ol a thermally- and pressure-eensHwe adhesive) 

(Prapmim ol a *eni»»»- ** p.«ssut«««iih« adlneiw OMU 

(0695] The thermal and P~*«^ ^^aSCS^e^aSnX^ 
of a single side-treated ^f p ^*«^ 

occasionally referred merely as "PET f '^w ^^^r^/^ folto-^ drying at 4o°C for 2 minutes to obtain 
a barcoater so that a coating amount after drying becomes 12 fl/m . WKwea oy arying « 
a thermally- and pressure-sensitive adhesive sheet 
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Example C2 

(Preparation of 3,4.,5-trirnethylcatecholdiacetete) 

, ro6361 a 1 60 ml-f lask was charged with 1 0 g of Amberlist 15 (manufacture by Organo, Ud.) which is a strong acidic 
SSch^ e rSn 30 g ot ketcSophorone, 46.4 g of acetyl chloride, and 160 ml of JSSS 
altowing to react at 85'C for 6 hours. Reaction mixture was analyzed by gas chromatography and, tetasophcrone 
S a raw material was conpletefy consumed, and 3.^^^^^^^^^,!^^ 
65%. The reaction mixture was f Dtered. and filtrate was concentrated. Residual product ««centra^ was 

to from a mixed solvent of ethyl acetate/hexane (volume ratio of 1/4) to obtain a whrte aaeular crystal ol 3.4.S-tnmethyl- 
catechol dTacetate (a melting point 120'C) (a yield: 36%). 

13 C-NMR (CDCI3) 8: 168.5, 168.2, 139.7, 138.9, 134.6, 133.8, 130.1, 121.5, 20.4, 20.3, 20.1, 15.6, 13.2 

is MS(Enmte:236(Nr). 194,152, 137 

IR (cm" 1 ): 893. 104S, 1213. 1311, 1375, 1479. 1701. 
(Preparation of a water dispersion liquid of a solid plasticizer) 

" 106971 There were mixed 100 parts by weight of the above^escribed 3,4,5-trimethytcatechol diacetate which is a sold 
plasticizer. 15 parts by weight of an anionic surface active agent (a rxxycarboxylic ajrtmonium^whichB a *sper- 
sattaS 80 parts by weight of water, and then by crushing until attaining to an average particle tfameter of 2.0 ^m 
Sg^n rniif to oSain abater dispersion liquid of 3.4,5-trimethytcatechol diacetata It is to be ret edti^ an average 

« plrtideoTam™* of the solid plasticizer was measured by a laser^itfraction type partde size drstrbubon meter (LA-500 
manufactured by Horiba Seisakusyo, Ltd.), and it is described by a median diameter. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

50 [0698] Awatertasetlernulsiaiofa^ 

noTalass transition temperature Tg of 5«C) which is a thermoplastic resin, a water-based emulsion ot a terpene^he- 
■3 reSn^STtSSer, and water were added to the water dispersion liquid ol 3,4.5^metiiyk*echol diacetate 
p?epT£ZeLbove. followed by agitating until attaining to a uniform «K,uid to obtain a thermally- a^pe^aen- 
Stive adhesive having a solid content of 50% by weight Formulating ratio herein is 26 r^by we^grrt of tte*errr^ 

» pScreln^e acrylic-based polymer) and 17 r^t^ weight d the ta<^er (the terper^phenol rean) based on KJ0 
parts by weight of the solid plasticizer p^S^methylealeehrjl diacetate). 

(Preparation of a thermally- and pressure-sensitfve adhesive sheet) 

40 10699] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated ^ a j^^j 1 *** ****** 
Sating? SdSeati art paper having the density of 84.9 g/m* and a ^™ m ^*^™J^lZ^ 
is treated by a corona discharge using a barcoater so that a coating amount after dryng becomes 12 g/rn* followed by 
drying at 40"C for 2 minutes to obtain a thermaDy- and pressure-sensitive adhesrve sheet 

4s Comparative Example C1 

(Preparation of a water cfspersion liquid ol a solid plasticizer) 

[0700] A water dispersion liquid of dicyclohexytphthalate was obtained by mixing 100 parts by weight ^^°h«y- 
phtr^ate (a melting point of 65°C) which is a solid plasticizer, 15 parts by weight of ^^ c « ^^ a ^ 
porycarboxylic amnwnium salt) which is a dispersant, and 80 parts by weight of water, and than by crushing until attam- 
ing to an average particle diameter of ZZ urn using a ball mill. 

(Preparation of a thermally- and pressurasensitrve adhesive) 

[0701] A water-based emulsion of an acryfic-based polymer < 2 -^^^ m ^ tr) ^^^^^^^. 
'copolymer having a glass transition temperature Tg of 5-C) which ie a thermoplastic resn a * 
aterpene resin which is a tacWier. and water were added to the water disperse fiqud ol d.cydohaxytohthalate pre- 
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weight of the solid plasticizer (dioyolohexylphthalatB). 
(Preparation of a thermally- and pressure-sensitive adhesive sheet) 
C07D2] ^thermalV-andpressure^ 

?S at SrC for 2 minutes to obtain a thermally- and pressure^ensitive adhesive sheet. 
<Periormance test) 
16 (Adhesive strength) 

UCT-5T manufactured by Orientech. Ltd.). 
[0704] Results are shown in Table 3. 

(Blocking resistance) 

ing to the following standards. Results are shown in Table 3. 
5: ft was peeled without a peeling resistance. 
35 4: ft was peeled while sightly sounding when being peeled. 
3: ftwas peeled whHe continuously sounding when being peeled. 

40 2: j^offrepaperwerepartiany^ 
1: Paper was broken by blocking. 
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Adhesive strength(gf/25 
mm) 


Blocking resistance 


Example C1 


1180 


5 


Example C2 


1050 


5 


Comparative ExampleCi 


650 


1 
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sensitive adhesive sheets in the Comparative Example C1 . 
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Preparation Example D1 

(Preparation of a water dispersion liquid D1 of a solid plastidzer) 
[0707] There were mbted 100 partebyweigW of bisr^^^^^^ 

and 15 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxyfic acid) as adisperarrt 
and 60 parts by weight of water, and those were crushed using a ball mill until attaining to an 
oflfprn to obtain awater dtepereion liquid (a water disperdon liquid D1 of a sdidpta^^ 
ylcydohexyt)phthaJate. 

Preparation Example D2 

(Preparation of a water dispersion liquid D2 of a solid plasBcteer) 

[07081 There were mixed 100 parte by weight of resordnol Ws[dK2.6-dimethytoheri^^ «^nq pomt: 

95"C) and 15 parte by weight of an anionic surface active agent (en ammonium sail of a polycaiboxyl.c aadjasacfe- 
oersant and B0 parts by weight of water, and those were crushed using a ball mill until attaining to an average particle 
J^lrVzA £n to obteto a water dispereion liquid (e water dispereion liquid D2 of a solid plasterer) of resorcnol 
bis[di(2,6^athytohenyl)pho^jhate]. 

Preparation Example D3 

(Preparation of a water dtepereion liquid D3 of a solid plasBdzer) 

[07091 There were mixed 100 parts by weight of trimethythydmquinone olacetate (a melting point 109"C) and 15 
parte by weigh! of an anionic surface active agent (an ammonium salt of a polycarboxyfic acid) as a *P»Bant and 80 
carte bv wdght of water, and those were crushed using a ball mill until attaining to an average particle diameter of Z2 
Em to obtain a water dispereion liquid (a water dispersion iquki D3 of a solid plaster) of trirnethylhydroqu.noneola- 
cetate. 

Preparation Example D4 

(Preparation of a water dtepereion liquid D4 of a solid plasBdzer) 

[071 01 There were mixed 1 00 parte by weight of dicyctohexytphthalate (a melting point 6S°C) and 15 parte by weight 
of an anionic surface active agent (an ammonium salt of a pdycarboxvtic add) as a^ersantand ^P^rw«ght 
of water, and those were crushed using a ball mill until attaining to an average particle diameter of 2.2 |im to obtain a 
water dispersion liquid (a water dispersion liquid D4 of a solid ptastidzer) of cficyctohexylpmhalate 

Example D1 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[07111 A water-based emulsion of an acrylic-based polymer (2-ettTy^exylacyylate-sryrene-acrylic acid copolymer hav- 
ng a glass transition temperature Tgof 25"C) which is a thermoplastic resin, a water-based e ^^ a J"P^^ 
which is a tacWfier. and water were added to the water dispereion liquid of r^(c«-3 3 S^m^cyr^exyflph^a^ 
anTreTordnol b^i(2.Wimethv^enyl)phosphate] which are the 

in solid content ratio of 5050. followed by agitating until attaining to a unrtorm .liquid to obtem a ^^;J^?^ r * 
sensitive adhesive having a sold content of 47% by weight Formulating ratio herein re 17 parte by ^ ^ *«- 
, aplastic resin (the acryWbased polymer) and 26 parte by weight of the taddfler (the terpene resin) based on 100 
parte by weight of the solid plastidzer. 

(Preparation of a thermally and pressure-sensitive adhesive sheet) 



[07121 The thermally- and pressure-sensitive adhesive prep^edhereinabove ^"^^^^S^L^S 
of a single side-treated art paper having the density of 84.9 g/m 2 and a pdyetr>yleneterepMhalate f .Imjheremafter. 
occasionally referred as a merely "PET film") having the thickness of 25 urn which « treated by a «rona drscharge 
using ibarcoater so that a coating amount after drying becomes 1 2 g/m 2 . followed by drying at 40«C for 2 mmutes to 
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obtain a thermally- and pressure-sensitive adhesive sheet 



20 



Example 02 

(Preparation of a thermally- and pressure-sensitive adhesive) 
resordndbistdi(2.6-dime^^ 

D1. D3, and D3 prepared hereinabove .n ^^^^^f^^^^^^t Formulating ratio 
S^^SJl ias- on 1 00 parts by weigMof the eoid plaster. 
(Preparation at a thermally- and pressure-sensitive adhesive sheet) 

drying at 40»C tor 2 minutes to obtain a thermally- and pressure-sensitive adhesrve sheet 
Example 03 

(Preparation ol a thermally- and pressure-sensitive adhesive) 

ing a glass transition temperature Tg of25 C) ™'"^ r ^ rf bi^cjs-s.s.S-trimethylcyclohexyOphthalate. 

15 (Preparation ot a thermally- and pressure-sensitive adhesive sheet) 
P71B] ThethermaBy-andpressure^^ 

drying S «°C far 2 minutes to obtain a thermalry-and pressure-sensrbve adhes-ve sheet 

Comparative Example D1 
« (Preparation of a thermally- and pressure-sensitive adhesive) 

ton 71 A water-based emulsion of an acrylicbased polymer ^^^^^^^^^^^^ 

pjn 7] AwaerwDw thermoplastic resin, a water-based emulsion or a terpene reein 

'^■^a^^^ ,*,u* (a water-based er^lsio^ the so^ pla^cizer 

which is a tactafier, ana warer were t^ur^ed bv aaftatina until attaining to a uniform liquid to obtain a 

50 D4)of dicyclohexyiphthalate prepared h ^^' 1?^^^^ b^XS Fonrxiating ratio herein is 17 parte 
thftwaiiv- and pressure-sensitive adhesive havng a solid content or stnboy weignt ™i «« * . 
£3* otTSrmoplastio resin (the acrylic-based pol^a^26pa^ by we,ght ol the tacWher (the terpene 
re7n) based on 100 parte by weight of the solid plasticizer (d-cydohexytphthalate). 

ss (PreparaJon ol a thermally- and pressure-sensitive adhesive sheet) 
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is 



20 



becomes 12 g/m 2 . followed by 



is treated by a corona discharge using a barcoater so that a coating amount after drying 
drying at 40«C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet 

(Performance test) 

(Adhesive strength, transparency) 

10719] The thermally- and pressure-sensitive adhesive sheet obtainedby coating ^^""JSS^^ 
size <tf width of 25 mm and length of 125 mm to prepare test pieces. The !£22!b5 
onds to produce tackiness, and placed on a glass plate [Micro Slide Glass "White Green p ^^^^^ 
oEtUai followed by sticking through compressing with a rubber roll by making one round traverse while loading the 
^^S^tmSSL were JLJSm atmosphere of 23-C and 50% RH. and ^"L^T^^n 
TeSred a7a tensile speed of 300 mnVminute and peeling angle of 180" using a tensile tester 0J"^^>^T 
uSedbyOrientech Ltd.) after 1 day. 1 month, and 3 months. Further, transparency was visually confirmed. Results 
are shown in Table 4. 

(Booking resistance) 

[07201 4 layers of the thermally- and pressure-sensitive adhesive sheets obtained by coating on a ^9^ f^^^ 

with another surface {back surface) on which the thermally, and pressure-sensitive adhesive is coated, at the load^g 
JweSCS an atmosphere of 40'C for 24 hours, followed by evaluating abtocking resistance accord- 
ing to the following standards. Results are shown in Table 4. 

5: 
4: 
3: 
2: 
1: 



It was peeled without a peeling resistance. 

It was peeled while slightly sounding when being peeled. 

It was peeled while continuously sounding when being peeled. 

Fibers of the paper were partially left on a pressure-sensitive adhesive layer when being peeled. 
Paper was broken by blocking. 
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Table 4 





Adhesive strength (gt/Z5m) 


Transparency 


Blocking resistance 




After 


After 








1-day 


1 -month 


3 -months 


1-day 


1 -month 


3 -months 




Example D1 


1450 


1370 


1350 


Trans. 


Trans. 


Trans. 


5 


Example D2 


1520 


1480 


1400 


Trans. 


Trans. 


Trans. 


5 


Example D3 


1380 


1300 


1270 


Trans. 


Trans. 


Trans 


5 


Comparative Exam- 
ple D1 


960 


0 


0 


Trans. 


Opaque 


Opaque 


3 



40 



60 



107211 Rom the results of the Table 4. rtfecorrfirmedtriatlhethen^^ 

Oman*! Example D1 changed to "opaque* and adhesive strength ended to become xero after l-nwrrUibecau*e 
o?cS^on^le solid plertcfer. c££e <*her hand, the therma^- and ^^^^^X^ £ 
Samples D1-D3 maintain a high transparency and adhesive strength even after 3-months and. further, those are 
excellent in blocking resistance. 

Preparation Example E1 

(Preparation of a water dispersion liquid E1 of a solid plastkazer) 

[07221 There were mixed 100 parts by weight of resorcinol bis (di^^ethylphenyl^osphateHa ™»"0Point : 
95°C) which is a solid plasticfeer, 15 parte by weight of an anionic surface active a 9^^J m ^7^ a ".^P^; 
boxyKc acid) which is a dispersant. and 80 parts by weight of water, and those were crushed us.ng a ball mil unt-l attam- 
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ing to an avenge particle diameter of 2.6 »un to obtain a water dispersion liquid (a water dispersion liquid E1 of a solid 
plasticizer) of resoidnof bisP(2,B^methylphenyr)phosphate]. 

Preparation Example E2 

(Preparation of a water dispersion liquid E2 of a solid ptesBdzei) 

trimethylhydroquinonediacetate. 
Preparation Example E3 

(Preparation of a water dispersion liquid E3 of e solid plasticizer) 

rn794i -mare were mixed 100 parts by weight of dicyclohexhylphthalate (a matting point ^ C ]™*^***f*?**; 
E££ i .^^b^ v^M of an ^onic surface active agent (an ammonium sari ot a polycarboxylic acid) which Is a dte- 
* ll KS ^?^iahtrt«*er and those were cruehed using a ball mill until attaining to an average particle 
SSr^jS ^Tw^EX* (a water emersion i^ E3 of a solid placer) of dlcyclohax- 

hylphthalate. 
Example El 

(Preparation of a thermally- and pressure-sensitive adhesive) 

r07251 Awaler*ased emulsion of an acrylic-based polymer (Z^nylhexylacrylate-s^ene^cryfi^ 

[0725] A . r ^!: TL^^t-, ^ wet which is athenTioplast.c resin, a water-based emulsion of a terpene resin 

m0 plastic resin (the acrylic-based polymer) and 26 parts by weight of the tacWfler (the terpene resim oasea 
» parts by weight of the solid plasticizer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

using a barooater so that a coating amount after drying becomes iz g/nr . wnoweo uy wyma w w « 
obtain a thermally and pressure-sensitive adhesive sheet 

« Example E2 

(Preparation of a thermally- and pressure-sensitive adhesive) 

107271 A water-based emulsion of an acrylic-based polymer (Z^"^^ 8 ^^^^^^'^^' 
rt ^i a «^«M™™^noeratureTa of 25'Q which is a thermoplastic resin, a water-based emulsion of a terpene resin 
^WI^rtSEwWSZl to thewater dispersion liquid of reeordno. l^,(2.e-dinielhy^enyl)ptx* 
S ££S£^Z^ ^ d.cydohaxy,p^halate whioh are ^.sdid plaaft^ E1« > p«pared 
Sn^filnBoSd content weight ratio of 45:45:10. followed by agitating until attuning to a uniform liquid to obtain a 
S!S^S!SSSSS^ having a solid contentof 48* by weight Formulating ratiohereinis ITparts 
?2£ SSKE3«fc resin (the acrylic-based pctymer) and 26 parts by weight of the tackiier (the terpene 
resin) based on 100 parts by weigjit ol the solid piastictzer. 
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(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[07281 The thermally- and pressurMensitjve adhesive prepared hereinabove was coated on a surface (t^k surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 2S |xm wjch 
is treated by a corona discharge using a barcoater so that a coaling amount after drying becomes 1 2 g/rrf. followed by 
drying at 40"C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet 

Comparative Example E1 

(Preparation of a water dispersion liquid of a solid plasticizer) 

r07291 A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene-acrylic add copolymer hay- 
naTiass^ransition temperature Tg of 25-C) which is a thermoplastic resin, a water-based emulsion of a terpens resrn 
wt^isTSE arSwater were added to the water dispersion liquid of o^ohexylpnthafate (the solid plast^ers 
SS prepared hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally- and I preeeure- 
sensiti^ adhesive having a solid content of 50% by weight Formulating ratio herein « 17 parts ^«^heth^ 
moSastc resin (the acrylic-based polymer) and 26 parts by weight of the tacWfier (the terpene resm) based on 100 
parts by weight of the solid plastidzer (dicydohexylphthabte). 

(Preparation of a thermally- and pressure-sensitive adhesive 6heet) 

[07301 The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a j^^J»* wrfa ? e 2 
Kngte ^treated art paper having the density of 84.9 g/m 2 and a PET f am hawng the th.cKne^ oJS ^ch 
is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 1 2 g/m». tooowea by 
drying at 40«C for 2 minutes to obtain a thermally- and pressure-sensitjve adhesive sheet 

Performance test 

(Adhesive strength, transparency) 

[07311 The thermally- and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut Wo the 
£» £ wtdtt of25 nJand length of 125 mm to prepare test pieces. The test pieces wereheated at ^^Z, 
o7da to produce tackiness, and placed on a glass plate [Micro Slide Glass "White Green 

Glass. Ltd.]. followed by sticking through compressing with a rubber roll by making one round traverse whaeloacBng the 
we£m of2 'kg. The tesTpieces were placed at an atmosphere of 23°C and 50% RH, and t^na^es^g*^s 
measured at a tensile speed of 300 iron/minute and peeling angle of 180- using a tensile tester {TetwtonlJCT-ST man- 
ufactured by Orienteoh. Ltd) after 1 day. 1 month, and 3 months. Further, transparency was visually confirmed. Results 
are shown in Table 5. 

(Blocking resistance) 

[07321 4 layers of the thermally- and pressure-sensitive adhesive sheets obtained by coating on the sngleeide- 
leated art paper were laminated so that a glossy surface (surface) of the single side*eated art paper ^ J*^*"™ 
contact with another surface (back surface) on which the tiiermalty- and prBSSure-sensrbve ^f^^^* 
; atmosphere of 40-C and the loading weight of 500 gf/cm 2 for 24 hours, followed by evaluating a blocking resistance 
according to the following standards. Results are shown in Table 5. 

5: It was peeled without a peeling resistance 

> 4: It was peeled while 6lightly sounding when being peeled. 

3: It was peeled while continuously sounding when being peeled. 

2: Fibers of the paper were partially left on the pressure-sensitive adhesive layer when being peeled. 

s 

1: paper was broken by blocking. 
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[0733] In the Table 5, Trans, means ^eparen^; thermally- and pressure-sensitive adhesive sheet in the 

[0734 From the results of the Table 5 * ,s confined *«t *e t, ™ y e) ^ f ^ becooie zero after 1 -month because 
CfcmpUve Example E1c^ 

lent in blocking resistance. 
ExampleFI 

(Preparation of a MWtfer dispersion liquid of a solid plasticizer) 
solid plasticiar. 15 parte* w^o^ 

which isadispersant ^^^^^J^^^Z^^^*^^^ 
age particle diameter of 2* *m *> ^^{S^j££ * d^nUylphthalate (a melting 
, [0736] On the other hand there «*re m«ed 1 ™ P"* Zrtae active agent (an ammonium salt of a pdycanxayhc 
which is a solid ptesBcto ISparte wei crushed using a ball mil. until attaining to 



(Preparation of a thermally- and pressure-sensitive adhesive) 



40 



onotatnerman»-«»«H , «"~ - "'~'~" 

[07371 Awater-basedemulsionotanac^^^ 

KasstransHiont^ anQ <*cy- 

which is a tacWfler, and water wereadctolto ^^^Hr^red hereinabove in solid content weight ratio of 

ing a solid content of 50% by weight walaht oftt18 thermoplastic resin (the acryic-based polymer) and 26 



(Preparation of a thermally- and pressure-sensitive adhesive sheet) 



trreparwoon wi »»—■•— -» 

and pressure-sensitive adhesive sheet 
Comparative Example F1 
* (Preparation of a thermally- and pressure-sensitive adhesive) 
[P7401 AwaterWemutsionofaWK*^^ 



89 



EP0 989 162A1 

ing a glass transition temperature Tg of 25*C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tackif ier and water were added to the water dispersion liquid of dicydohexylphthalate prepared in the Exam- 
ple Fl. followed by agitating untB attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhesive 
having a solid content of 50% by weight. Formulating ratio herein is 17 parts by weight of the thBrmoplastic resin (the 
s acrylic-based polymer) and 26 parts by weight of the tacWfier (the terpene resin) based on 100 parts by weight of the 
solid plasticizer (dicydohexylphthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

io [0741 1 The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness of 25 |im which 
is treated by a corona discharge using a barooater so that a coating amount after drying becomes 1 2 gfirr . followed oy 
drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet 

is Performance test 

(Adhesive strength, transparency) 

[07421 The thermally- and pressure-sensitive adhesive sheet obtained by coating on the PET fflm was cut Into the 
20 size of width of 25 mm and length of 1 25 mm to prepare test pieces. The test pieces were heated at 1 40«C ^ 30 sec- 
onds to produce tackiness, and placed on a glass plate [Micro Slide Glass "White Green Polish 0 manufactured by twaM 
Gl ass Ltd ] followed by sticking through compressing with a rubber roll by making one round traverse whBe loading the 
weight of 2 kg The test pieces were placed at an atmosphere of 23°C and 50% RH, and then, an adhesive strength 
was measured at a tensile speed of 300 mm/minute and peeling angle of 180° using a tensile tester (Tensilon UCT-5T 
25 manufactured by Orientech. Lid.) after 1 day. 1 month, and 3 months. Further, transparency was visually confirmed. 
Results are shown in Table 6. 

(Socking resistance) 

so [07431 4 layers of the thermally- and pressure-sensitive adhesive sheets obtained by coating on the single tide- 
treated art paper were laminated so that a glossy surface (surface) of the angle side-treated art paper was brought into 
contact with another surface (back surface) on which the thermally- and pressure-sensitive adhesive is coated, at the 
loading the weight of 500 gf/cm 2 and an atmosphere of 40«C for 24 hours, followed by evaluating a blocking resistance 
accorcfingtothefoflowbigstarKiaids. Results are shown in Table 6. 



5: 


It was peeled without a peeling resistance. 




4: 


It was peeled while slightly sounding when being parted: 




40 Z: 


It was peeled while continuously sounding when being peeled. 




2: 


Fibers of the paper were partially left on the pressure-sensitive adhi 


jsive layer when being peeled. 


1 


Paper was broken by blocking. 





45 



60 



Table 6 





Adhesive strength (gf/25 mm) 


Transparency 


Blocking resistance 




After 


After 








1 -day 


1 -month 


3-months 


1-day 


1-month 


3-months 




Example F1 


1160 


1050 


1030 


Trans. 


Trans. 


Trans. 


5 


Comparative Exam- 
ple F1 


960 


0 


0 


Trans. 


Opaque. 


Opaque. 


3 



[0744] In the Table 6, Trans, means "transparent* . 
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E0T45] Fro<ntheresu te O«theTa^ 

CompUtive Example F1 changed to '^ M "^^^L^^^Ze adhesive sheets in the 

in blocking resistance. 
ExampleQI 

(Synthesis of a thermoplastic resin) 

[0748 A 1000-ml reaction vessel equrpped ^^S^ ^^J^^^S^ of a deionlMd water. 
S nitrogen, and « ^M^i Zf Je^ a^T^fJof 26 par* of BA, 21 parte 

tallowed by heating to 70'C while ^^^^^f^^^ ac id. and 05 part of potassii™ persulphate 
o, MMA, 2.5 parte £ ^l-r^m^ate, ^^^Srs to terminate po^erizatonreaction 

mP-s (30'Q). Ammonia was added tolhe emuls.on to adjust pHto8.0. 
(Preparation of a thermally- and piessure-sensitive adhesive) 

Thereweren^lOO^rte^^ 
S^a^ 

inabove, the terpene-baeed resin which is a ^^' ^J^' ^rraa^oW content of 45% by weight Formulating 
geneous to obtain a thermally- and P^^^^^ Sji b^waS* of the tecWf ier based on 100 parte 
ratio herein is 26 parte by weight of the thermoplastic resin ana i pans m 
by weight ol the solid plaslicizer. 

(Preparation of a thermally- and rore^ure-sereitive adhesive sheet) 

^oT^W.oteVto obtain a thermally- and pressure-sens.fve adhesrve sheet. 
Comparative Example G1 

(Preparation of a thermally- and pressure-sensitive adhesive) 
[0752) .ntothewaterdlspere^ 

added a water-based emulsion ol by agitating until attaining 

ature <Tg): 25-Q. a ^^J™*™ ? * S o^u^en^e«»iasive having a solid content of 47% by 

based on 100 parte by weight of the solid plasticiier. 
(Preparation ol a thermally- and pressure-sensitive adhesive sheet) 

tgT531 The thermally- and pressure-sensitive adhee^e prepared hereinabove was coated on a PET «m using a bar- 
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coater so thata coating amount after drying becomes 12 g/m 2 . followed by drying at WC ter2 minutes to obtain afhar- 
mally- and pressure-sensitive adhesive sheet 

Performance test 

[0754] In the thermally- and pressure-sensitive adhesive sheets obtained in theExample and Comparative Example, 
properties were evaluated as follows. Results are shown in Table 7. 

(Adhesive strength) 

[07551 The thermally- and pressure-sensitive adhesive sheet was cut into the size of width of 25 mm and length of 
125 mm to prepare test pieces. The test pieces were activated at 120"C for 30 seconds, and placed on a glass ptete 
[Micro Slide Glass -White Green Polish" manufactured by IwaW Glass. Ltd.] and a stainless steel plat* 
sticking through compressing with a rubber roll by making one round traverse while toadns i*^* 1 * «*f ' £ • *** 
Pieces were ptecedat an atmosphere of 23-C and 50% RH for 1 day. and then, an adhesive strength W^m) was 
measured at atenale speed of 300 mm/minute and peeling angle of 180* using a lensile tester {Tensilon UCT-ST man- 
ufactured ty Orientech. Ltd.). 

(Holding power) 

r 0 756] After two test pieces were activated as well as in the case of the adhesive strength, pressure sensitive adhe- 
sive layers in the two test pieces were laminated so that an adhesive portion becomes 25 mm 2 , and those were stick 
each other through compressing with a rubber roll by making one round traverse while toading the weight of2 kg. After 
placed at an atmosphere of 23'C and 50% RH for 30 minutes, holding power (minute) was measured according to JB 
Z0237. 

(Water resistance) 

[07571 After the test pieces were activated as well as in the case of the adhesive strength, those were stuck onaglass 
Plata After placed at an atmosphere of 23°C and 50% RH for 1 day. conditions when immersed in water of 23 °C tor 2 
days were judged according to the following standards. 

o: No change was observed. 

a: A blister was partially observed in a coating material 

x A coating material was peeled. 



Table 7 





Adhesive strength (gt/25 m) 


Holding Power 


Water resistance 




glass 


stainless 






Example G1 


1180 


1550 


>16 minutes 


o 


Comparative Example G1 


650 


800 


6 minutes 





[07581 From the Table 7, it is evident that the thermally- and pressure-sensitive adhesive sheet obtained in the Exam- 
ple has an excellent adhesive strength against particularly, a metal and. moreover, excellent n holding power and 



Example H1 

(Preparation of a water dispersion liquid of a solid plasftwer) 

[07591 100 parts of dicydohexylpMhalate which is a solid plastfaizer. 12 parts of an anionic surfaceacttve agent (an 
ammonium saJt of a pdycarboxylic add), and 70 parts of water were mixed. ^'^^^^J^^" 111 ' ont " 
attaining to an average particle diameter of 2.2 i»m to obtain a water dispersion liquid of dicyelohexylphthalate. 
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(Preparation of a thermoplastic resin emulsion) 

_ ... aMlM w „ cftl nnuicoed with an agitator, a reflux condenser, a dropping funnel, a tube for introducing 

[0760] 2-mer J^ 2 % ^ d feopropylaloohol (hereinafter, abbreviated to W. and 

nitrogen, and a thenrometer was^arged ^ry^ ^ M agite tin B to dissolve, toltowed 

0.62 part of azobisisobutylonrtnle (hereinafter, abbrewiatea as aibwj w» ™«u ' ° « ° „. MA . qa a 

ZjL, fo ao.c As cooolvmerirable components, there were mixed 135.7 parts at methylmethacrylate (MMM^oo.a 
^^^-!? a ^J^AV7 4 oats bTwetoht of acrylic acid (AA), and 2.8 parts of 3-metoacrylaxypropyl tnmethox- 
^^^SfSSiSSa bv LS.MSlowed by adding *opwise into the reaction vessel using the 
^S tonne.Ter ^ *■ completiS of the dropwise addibon. 0.25 part of AIBN whtoh is 

^SJS clla^ wSSved in 25 parts of IPA. and H v«s added dropwisa into the reacts vessel, a^reachon 
an additional ^'^ W ^J^'^ £ completion of the polymerization reaction. 7.0 parte of 25 wt%-aqueous 
was further 'f^^ ' '^^^J, parte of water was added dropwise into the reaction vessel over 

a^r^y^t^ 

trimethoxysilane copolymer), a weight average molecular weight (Mw) was 
2.500.000. and a glass transition temperature (Tg) was 25"C. 
(Preparation of a thermally- and pressure-sensitive adhesive) 

[0762] Into the water dispersion liquid of the solid plasticizer prepared hereinabove, ^^^JT^^ 
aovlfc-based resin having a hydrofyzable silyl group prepared hereinabove, a water-based emute.cn ofa te^ene- 
t *Z^J*r* l^lr were mixed followed by agitating until attaining to becoming homogeneous to obtain a ther- 

^eLr^as^LrTa^ 17 parts of the tacWfier based on 1 00 parts of the so.* plaster. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

minutes to obtain a thermally- and pressure-sensitive adhesive sheet 
Example H2 

(Preparation of a water dispersion liquid of a solid plasticizer) 
m7RA1 n „e were mix ed 100 parts of bis(ds-8.3.Mrimetr^cyclohecrr^r^late (a melting point 93«C) and 12 

40 water and those were crushed using a ball nfl until attaining to an avemgepartide diameter of 2.8 junto obtain a water 
dfepersion fiqiid of bie{dfi«.Wrim^ 
(Preparation of a thermoplastic resin emulsion) 

mrrcd oj^r ronton vessel eauiooed with an agitator, a reflux condenser, a dropping funnel, a tube for irrtrocfcjcing 

^^J^^^ ^Z^y 4 hours. After the completion of the ^T^SSiSSSS 
^7 ^ Li*L« a i catalvst was dissolved in 25 parts of If*, and it was added dropwise into the reaction ves- 
T a ^rt^w2^^^ After toe completion of the polymerization reaction, 7.0 parte of 25 

wlCe^a^^SSd into the reaction vessei. and 70S 

tiorTvessel over approximately 2 hours while agitating to prepare an emutaon. After having ennulsrtied^d^edmer 
«in «™irionwas obtained by evaporating IPA using a rotary evaporator. In the emulsion, sold content was 

Wnithoxysilane copolymer), a weight average molecular weight (Mw) waa 2,300,000. and a glass transrton 
temperature (Tg) was 23°C. 
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(Preparation of a thermally- and pressure-sensitive adhesive) 

ro766l Into the water dispersion liquid of the solid plaster prepared hereinabove, a water-based emulsion of an 
DdvChSThydrolyiable silyl group prepared hereinabove, a water-based emulsion of a rosin- 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

rm __ _ fc-m-n- fl nd oressure-sensitive adhesive prepared hereinabove was coated on a PET film having the 
^S^S^XS^STmi discharging a bareoater so that a coating amount after drying 
££mes a thermally- and pressure-sensiUve adhesive 

sheet 

Comparative Example H1 

[Preparation of a thermally- and pressure-sensitive adheave] 

itnim into the water dispersion liquid of dicyctohexylphthalate likewise prepared as in the Example ^» •JJ***' 
tkazer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

, ro7691 The thermally- and pressure-sensitive adhesive prepared hereinabove was coaled on a PfTfamj^ng a bar- 
ES M ^at a ccS amount after drying becomes 1 2 , followed by drying at 40«C for 2 nrunutas to obtam a ther- 
mally^ and pressure-sensitive adhesive sheet 

Performance test 

' [0770J Properties in the thermally- and pressurt«ensitive adhesive sheets obtained in the Examples and Compara- 
tive Example were evaluated as follows. Results are shown m Table 8. 

(Adhesive strength) 

° 107711 The thermally- and pressure-sensitive adhesive sheet was cut into the site of width of 25 mm ^ J"**"* 
S, ^™ test pieces^ test pieces were activated at 120-C for 30 seconds .and placed on agla^plate 
Mhwau ^Qia^-VWte aeen Polish* manufactured by rwaWOlass. Ltd.], followed by sticking through compressing 
n^nT^^g^VoSi traverse while toading the weight of 2 kg. The ted pieces were P^J*™ 
« r^r^e of «5a^S% W tor t day, and then, an adhesive strength (gf/25 mm) was * « 

" 2} S!Z!^VZ££ angle oSTbo- using a tensile tester <Tenei.on UCT-5T manufactured by Onentech. Ud). 

(Holding power) 

r07721 After two test pieces were activated as well as in the case of the adhesive ^^^^1^^^" 
1077Z] laminated so that an adhesive portion becomes 25 mm 2 , and those were stuck 

1255 Co^reSng" 2 alSSrrX -mLg one rourStraverse while load ng the weightof 2 kg After 
S^aT^SS 35% and 50% RH for 30 minutes. hoWing power (minute) was measured accord.ng to JUS 

Z0237. 

(Water resistance) 

[0773] After two test pieces were activated as w^ 
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plate. After placed at an atmosphere of 23'C and 50% RH for 1 day. conditions when 
days were judged according to the following standards. 

o: No change was observed. 

a: A blister was partially measured in a coating material, 
x: A coating material was peeled. 



immersed in water of 23°C for 2 





Adhesive strength (gW25 
mm) 


Holding Power 


Water resistance 1 


Example H1 


1050 


>1 6 minutes 


o | 


Example H2 


1130 


>1 6 minutes 


o I 


Comparative Example H1 


800 ! a5 minutes 


x 1 



parative Example. 
Example 1 1 

* (Preparation of a water dispersion liquid of a solid plasticizer) 

30 *un to obtain a water dispersion liquid of dicydohexyipMhalate. 
(Synthesis of a thermoplastic resin) 

««~, a * ****** vACAfti eauiooed with an agitator, a reflux condenser, a dropping funnel, a tube for introckidng 
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(Preparation of a thermally and pressure-sensitive adhesive) 

[07791 into the water dispersion liquid of dicydohexylphthalate prepared hereir^ove^ej^er^ erosion of 
Sracrylic-based polymerTbtained hereinabove which is a thern^asticresin. 

based tacWfier which is a tacWfier. and water were mixed, followed by agitabng until atomng t0 J*^^ m ^"T 
outto obtain a thermally- and pressure-sensitive adhesive having a solid content f ♦^J^*'* 1 
Serein* 26 parts of the thermoplastic resin and 17 parts of the tacWfier based on 100 parts of the solid plastazer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0780] The thermally- and pressure-sensitive adhesive prepared hereinabove wascoated on «^W«e tereph- 
S« am (hereinafter, occasiona.br referred as merely a -reran having «ie W^^mw^ 
acorona discharge so that a coating amount after drying becomes 12 g/m 2 using a barcoater. followed by drying at 
40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. 

Comparative Example 11 
(Preparation of a thermoplastic resin) 

107811 An acrylic-baaed copolymer emulsion was IKewise prepared as in the Example 1 1 oeept that atemperatore 
n^er^ was changX ilo-ft and concentration was changed ^^^^^ J**^ 
aqueous solution: 5.7 parts) in an APS aqueous solution to be intermittently added together w,th a 
to p^Saifon. Asaresult in the acrylic-based copolymer obtained, a weight average molecUar w«ght (Mw) was 
50,000. and a glass transition temperature (Tg) was 23°C- 

(Preparation of a thermally- and pressure-sensitive adhesive) 

107821 Into the water dispersion liquid of dicydohaxylphthalale likewise prepared as in the Example 1 1. 
KenXonof an acryfic-based copolymer obtained hereinabove which is ^^^f^^^Sn^t 
emSon of a terpeneOased tacWfier which is a tacWfier. and water were mixed toltowed ^'SS^ZTSSZ 
be^ina homogeneous to obtain a thermally- and pressure-sensitive adhesive having a sold content ol 47% by 
w^bTSJSSSSE herein is 26 parts of the thermoplastic resin and 1 7 parts of the tacWfier based on 100 parts 
of the solid ptestid2er. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[07831 The thermally- and pressure-sensitive adhesive prepared hereinabove ™J^™*^Jj^^ n * 
Sng amount after drying becomes 12 g/m 2 using a barcoater. followed by drying at 40-C tor 2 mmutes to obtain a 
thermally- and pressure-sensitive adhesive sheet 

i 

Comparative Example 1 2 
(Preparation of a thermoplastic resin) 

5 [0784] An acrylic-based copolymer emulsion was likewise prepared as in *e f^^'^^T^t 
in ndvmerization was changed to 70°C. and concentration wae changed to 2% by weight (addition amount of toe HPS 
n qulr^:^SSs) g in an APS aqueous solution to be intormittentiy ^^^^^^^ 
in polymerization. As a result, in the acryfiobased copolymer obtained, a weight average molecular weight (Mw) was 
700.000. and a glass transition temperature (To) was 19°C. 

° (Preparation of a thermally- and pressure-sensitive adhesive) 

f07851 Into the water dispersion liquid of dicydohexylprrthalate likewise prepared as m the ^ e '^"^' 
522 emutoTofTacryS-based polymer obtained hereinabove which is * » = lastic 'Si^SSSX, 
* sion of a terpene-based tacWfier which is a tacWfier. and water were mued, «^^^^ U J^^2 
becoming homogeneous to obtain a thermally- and pressure-sensitive adhesive having "^^"ij 
47%by weightFormulating ratio herein is 26 parte of the thermoplastic resin and 17 parte of the tactoher based on 100 
parts of the solid plasticizer. 



96 



10 



15 



EP0 989162A1 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 
[0786] 

coatirifl ainwuiii ww .— 

thermally- and pressure-sensitive adhesive sheet 

Performance test 

[0787] Properties in the th.rmal.y- and pressure-sensiive adhes *e sheets obtain.d in the Examp* and Comparative 
Examples were evaluated as follows. Results are shown in Table 9. 

(Adhesive strength) 
Orientech. Ltd). 



(Peeling test) 



stuck on a glass plate as well as in the above- 



judged according to the following standards 
o: Peeled without remaining the thermally- and pressure-sensitive adhesive on surface of the glass plate. 

so a: 
x: 



with partially remaining the thermally- and pressure^nsitive adhesive on suriaceot lhe glass pteta 
Already peeled before testing, or a base sheet was broken. 





Adhesive strength (gV25 
mm) 


Conditions in peeling 




Alter 


After 






1-day 


6 months 


1-day 


6 months 


Example 11 


450 


430 


0 


0 


Comparative Example 11 


120 


0 


A 


X 


Comparative Example 12 


570 


>1000 


0 


X 



55 



rn™. Tahlea it is evident that the thermally- and pressure-sensitive adhesive sheet obtained in *e&am- 

[07901 From the Table 9. it is evraem inrt ^f 1 da v and 6 months after sticking in the case that rt is 

pie has a practically sufficient ^^^^^^.S^^^hS be peeled without remaining 

6 months, it becomes substantially impossible to peel. 
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Example J1 

(Preparation of a water dfepersion liquid of a solid plasSdzer) 

(07911 "mere were mixed 100 parte of dicyclohexhylphthalate as a solid plasficizer. 2.4 parte of an anionic surface 
active agent (an ammonium salt of a polycarboxyllc acid) as a d'spersant and SOparte ^ e ^^ "J") 
crushed using a ball mill until attaining to an average particle diameter of 2.2 junto obtain a water dispersion liquid of 
dicyclohexhylphthalate. 

(Preparation of a water-based thermally- and pressure-sensitive adhesive) 

[07921 A water-based emulsion of an acrylic-based polymer (2-ethylhexylaoyl^^ 
cooolvmer having a glass transition temperature Tg of 5°C) which is a thenroplastic resin, a water-based emu toon of 
TteSr^ taSr Sis a tecttier. and water were added to the water dispersion .iquid of dicydohexytphtha- 
faS^Tpared hereinabove, followed by agitating until attaining to a uniform .iquW to obtain a them^and pnsesurj- 
sensitiveadhesive having a concentration of 50% by weight Formulating rato herein is 26 parte of the tterrnoplasbc 
resin and 17 parts of the tadofier based on 100 parte of the solid plasfidzer. Composition of the thermally- and pres- 
sure-sensitive adhesive in the Example is shown in Table 1 0. 

so (Thermaly- and pressure-sensitive adhesive sheet) 

r07931 The thermaly- and pressure-sensitive adhesive prepared hereinabove was coated on a surface of a single 
side-treated art paper having the density of 84.9 g/m? using a barcoater so that a coating amount after drytr^beoornes 
12 grm 2 . Wlowedby drying at 40«C for 2 minutes to obtain a thermally- and pressure-sensrtive adhesive sheet m the 
25 Example J1. 

Comparative Example J1 

(Preparation of a water-based thermally- and pressure-sensitive adhesive) 

30 [07941 A water-based en^on of en eoryBotas^ 

copolymer having a glass transition temperature Tg of 5-C) which is a thermoplastic resin. a r ^f a .^ d ^f°" f 
SbLed taLieVTwhi* is a tacKf ier, and water were added to the water ^^^^S^^" 
late prepared in the Example J1 . followed by agitating until attaining to a unrform liquid ^to obtain a therrr^^^pres- 

» Sensitive adhesive having a concentration of 50% by we B ht. R>rmutet.ng ratoo £J «** 

toermoplaslle resin and 13 parts of the tadtfier based on 100 parte of the sow plasterer. Composrton of the water- 
based thermally- and pressure-sensitive adhesive m the Comparative Example is shown in Table 10. 



so 
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(Thermally- and pressure-sensitive adhesive sheet) 

In the Comparative Example J1. 



Table 10 



16 




Acrylic-based thermoplastic resin 



TacWfier 



Terpene resin 



Rosin derivative 



Solid plastidzer (dicyctohexytprrthalate) 



Anionic surface active agent 



17 



100 



2.4 



13 



100 



2.4 



Unit: part by weight 



1) 2-ethyihexylacrylale-methylmethacrylatB-acTylic acid copolymer 
(Glass transition temperature Tg: 5°C) 



25 Evaluations of properties in the thermally- and pressure-sensitive adhesive t 

[079 6] Prc*ert^^ 

ative Example J1 were evaluated as follows. 

90 (Adhesive strength lesQ 

,„ „___,,,,_ -rthostve sheet obtained was cut Into the size of width of 25 mm and 
POTT] Thethermaly- and pressure^r^e adhe^ve ^ 30 seconds to produce tackiness. 

■ength of 125 mm to prepare test P^^^^^^ 6 ^- manufactured by IwaW Glass. Ltdl followed by 
stuck on a olass plate [M.cro & 2^n^ round w«sewhae loading the weight ol 2 ka 

* sW*r*1hroughcc^ress.rK,^^ 

St^^ufacturedbyOrientech, Ltd.). Results are shown in Table 11. 
40 (Blocking resistance test) 

to the following standards. 
45 [0800] Results are shown in Table 1 1 . 

5: 
4: 
3: 
2: 

65 1: 



so 



H was peeled without a peeling resistance. 

It was peeled whDe sightly sounding when being peeled. 

R was peeled while continuously sounding when being peeled. 

Ftoers of paper were partially left on a pressure-sensitive adhesive layer when being peeled. 
Paper was broken by blocking. 
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(Fall of a melting point) 

[08011 The water-based thermally- and pressure-sensitive adhesive* prepared in the Example J1 and tha Compara- 
tiwrExample J1 were coated on a polyethylene terephthaJate film having the thickness of 75 urn using a barcoater. 

* coaTng amount after drying was adjusted to 1 2 g^m 2 . After heating at WC for 2 minutes^ermally- and 
SeSe^ntSeSS.e layers wer^aped off, respect^, fo.lowed by conducting J ff ^.^ 
at teZerature raising speed of 20°C/mnute using a differential scanning calorimeter. Ukew*e a *«^em.al*ermal 
tSS TVb S%d» (dicydohexyiphthalats) itself was 

20'Ominute using a differential scanning calorimeter. An endothermic peak was defined as a melting point of the sokd 

SS"fn a differential thermal analysis chart for samples soaped off the thermally- and V^/™™^**^ 
ayWin the Example J1 and the Comparative Example J1. there were shown endomer m^pe^cau^d br^ soid 
arSWtackifier and. of those, a temperature of the endotherm* ^^^T^ p,8Stazer 18 
defined as "a melting point of the solid plasticizer in a thermally- and pressure-sensftve ^h^veteyer 
[08031 And. afan of a melting point was calculated by the following equation based on the melting points and. results 
are shown in Table 1 1 . 

Fall of a melting point - (Melting point of the solid plastidzer) - 
(Melting point of the solid plasticizer in a thermally- and pressure-sensitive adhesive layer) 



Table 11 



40 





Adhesive strength (gt/25 
mm) 


Blocking resistance 


Fall of melting point 1 


Example J1 


450 


5 


1.BK5 | 


Comparative Example J1 


570 


1 


4.2*C ] 



so 



65 



[0804] As shown in Table 1 1 . in the thermally- and pressure-sensitive adhesive sheet of ^ E ^^ 1 '*^f*" 
rneSg pdnt of the solid piasticizer in the thermally- and pre*sure-«ar«lttve <*^J^™^^*J^^ 
3"C anion the other hand, in the thermalty- and pressure-sensitive adhesive sheet offtie Cornparatve EfflmpleJI 
fall of £e melting point of the solid plasticizer in the thermally- and pressure-sensrtrve adhere tayerwas lessthan 
?C Mhough the adhesive strength is a same level in the Example J1 and the ComparatweExample J1 . the blocking 

Example K1 

(Preparation of a water dtepersion l iquid or a solid plasticizer) 

[08051 There were mixed 100 parts of dicyctohexhylpMhalate as a solid plasticizer. 12 parts anior^rtace 
ecttve aaent (an ammonium salt of a polycarbaxylic add) as a disperse*, and 80 parts of wate^and those wen 
SSaSSgTlSr mil. una attaining toanaverage particle diameter of 2.2 ^m to obtain a water dfepers-on hqu* of 
dicyctohexyl phthalate. 

(Preparation of a thermally- and pressure-6ensitive adhesive) 

[08061 A water-based emulsion of an acryBc-based polymer i 2 -^^^^ m ^ m ^^^^^^ f 
corner having a glass transition temperature Tg of 5-C) which is a mermoplasae res.n. a ^^^^nof 
alSe-based tacWfier which is a tacWfier. and water were added to the water dispersion liquid <^ d^ohexyiphtha- 
LTpXa^ntreinTb^ followed by agitating until attaining to a uniform Bquid to *tain an -«tan £ * ^J-Jj 
and 5-essore^ensitive adhesive having a concentration of 50% by weight *omiutahng <****™» ■ 
thermoplastic resin and 17 parts of the tackifier based on 100 parts of the sol W plasticizer. Corrpostion of the thermally- 
and pressure-sensitive adhesive in the Example is shown in Table 12. 
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(Thermally- and pressure-sensitive adhesive sheet) 

mon-n tyid 0 m,*unn of a thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface 

In the Example K1. 
Comparative Example K1 
,o (Preparation of a water dispersion liquid of a thermally- and pressure-sensitive adhesive) 

mmm A water-based emulsion of an acrylic-baaed polymer (2-ethylhexylacrylarte-methylmethaovlate-acrylic add 

and pressure-sensitive adhesive in the Comparative Example is shown in Table 12. 
20 (Thermally- and pressure-sensHive adhesive sheet) 

trama Tho B m. ikion of a thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface 
S^e^Sed St pt eSn 3 *e density of 64.9 g/m* using a barcoater so that a coating a™ u* after dry ,ng 
i^ ^ ^eSSl^ a?40°C for 2 minutes to obtain a thermal*- and pressure-sensfcve adhesrve sheet 
29 in the Cornparalive Example K1. 

Comparative Example K2 

(Preparation of a water dispersion liquid of a thermally- and rjressure-sensiuVe adhesive) 

90 [08101 A water-based erm-sion of an acryta^^ 

SL«Th»^« a alass transition terrcerature Tg of 5°C) which is a thermoplastic resin, a water-based dispersion of 

r^m^-oat^^^ 

.« *wa p«mole K1 followed by agitating until attaining to a uniform liquid to obtain an emulsion of 

the thermally- and pressurr-senshive adhesive in the Comparative Example is shown .n Table 12. 
(Thermally- and pressure-sensitive adhesive 6hee») 

40 mftin The emulsion of ihe thermally- and pressure-sensitive adhesive prepared hereinabove was coated on awr- 
E£ i a SSleTdtfreal^ art pZer having Se density of 84.9 s/m* using a barcoater so that a coatmg amwrt after 
S T^SoSweTby drying at 40'C for 2 minutes to obtain a thermally- and pressure-sensrtive adhe- 
sive sheet in the Comparative Example K2. 
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10 



16 





Example K1 


Comparative Example 
K1 


Comparative Example - 
K2 


Acrylic-based thermoplastic resin V 


26 


53 


40 


TacWfier 


Terpens resin 


17 






Rosin derivative 




13 




Petroleum resin 






27 


SoGd plastictzer (die 


yclohexyiphthalate) 


100 


100 


100 


Nonionic surface active agent 


12 


12 


12 


Unit part by weight 1 



20 



25 



(Gless transition temperalure Tg: S°C) 
Evaluations of properties m the thermally- and pressure-sensitive adhesive sheets 

[0812] Properties in the thermally- and pressure-sensitive adhesive sheets obtained in the Example K1 and Compar- 
ative Examples K1 and K2 were evaluated as follows. 

(Adhesive strength lest) 

[0813] The thermally- and pressure-sensitive adhesive sheet obtained was cut into the size of width of 25mm and 
Sof 125 mm to prepare test pieces. Thetest pieces were heated at 120-C far 30 seconds to pr^to*ness, 
andrtuck on a glass plate [Micro Slide Glass "White Green Polish' manufactured by Iwak, Class, UdJ. followed by 
30 sticking through compressing with a rubber roll by making one round traverse while loading »^.ohtof2kg. 

f08141 The test pieces were placed at an atmosphere of 23°C and 60% P.H for 1 day or 6 months, and then, an adhe- 
EL slerSS wis nSLred at a tensBe speed cfMO mm/minute and peeling angle of 1 80" using a tensile tester (Ten- 
alon UCT-5T manufactured by Orientach, Ud.) after 1 day or 6 months. 

as (Peeling test) 

[08151 Test pieces were stuck on a glass plate as wen as in the ajwve^escribed adhesive strength, and tte test 
pieces were peeled by hand. Evaluations of a peeSng property were judged according to the following 

a o: Peeled without remaining the thermally- and pressure-sensitive adhesive on the glass plate. 

a: Peeled with partially remaining the thermally- and pressure-sensitive adhesive on the glass plate 

x: Already peeled before testing, or paper (a base material sheet) was broken. 
46 [08161 Results of the adhesive strength test and the peeling test are shown in Table 13. 

Table 13 



60 




Adhesive strength (gf/25 
mm) 


Conditions in peeling 






After 


Alter 








1-day 


6 months 


1-day 


6 months 


66 


Example K1 


450 


430 1 


o 


o 




Comparative Example K1 


570 


>1000 


o 


X 
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Adhesive strength (gl/25 
mm) 


Conditions in peeling 




After 


After — 




1-day 


6 months 


1-day I 6 months 


Comparative Example K2 


400 


0 


A { X 



10817] Fromthe Table 13. itisevidemth^ 

STki N» pnMr si Went adhesive strength after 1 day and 6 months and. moreover rt can be, >eeted wtthout 
^nino the thwmally-and pressure-sensitive adhesive on the glass plate. On the other hand, rt is confirmed that the 
Z^SmSX 1 day in the thermally- and pressure-ser^ve adhesive sheet obteined,nthe C^tve 
E»moleK1 is sKghtly larger than that in Example K1 and, it became very larger after 6 months. resultng m that rt can- 
nS^SSSfSS Further, it is confirmed that although the adhesive strength fe only sllghtty^aller h the 
^SJ-^eiure-sensitive adhesive sheet in the Comr^iveExarnpleK2 than that mfteExarnpleK1. it was 
peeled by only placing after 6 months, it cannot be practically employed. 

Example L1 

(Preparation of a water dispersion liquid of a solid ptaeticizer) 

romai There were mixed 100 parts of dicydohexhylphthalate as a sold plasticizer. 12 parte of an anionic surface 
5? aX^Z salt* a polyene aoW) as a dispersant. and 80 parts of -te^^e were 
SSeaSg a ball mUl until attaining to an average particle diameter of 2.2 m to obtein a water dispersion liquid of 
dfcyclohexyl phthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0819] A water-based emulsion of an acrylic-based polymer ^^ h ^ a ^^ m ^ m6X ^^^^^ 
copolymer having a glass transition temperature Tg of 5-C) which is a therrnoplasttc rean. »^*^J"°' 
rtemme^ased tacWfler which is a tacWfier. and water were added to the water dispersion liquid of ol^clohexylphtna- 
Lt™^ht3S^followed by agitating until attaining to a uniform liquid to obtain a thermally- and presaure- 
^^^^^^^ of 50% by weight Formulating ratio herein is 26 parte of the thermoplastic 
nSrfarf^Srts o?Te tecWfier based on 100 parts of the solid plasticizer. Composition of the thermally- and pres- 
sure-sensitive adhesive in the Example is shown in Table 14. 

(Thermally- and pressure-sensitive adhesive sheet) 

jo n»20i The emulsion of a thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface 
o^Lirstde^S arf pajer having the density of 84.9 g/m 2 using a gravure coater so that a coatng anx>unt after 
Sowed by drying at a drying zone (a zone length of 1 2 m) of 40'C and drying speed of 50 
m/minute to obtain a thermally- and pressure-sensitive adhesive sheet in the Example L1 . 

« Comparative Example Li 

(Preparation of a water dispersion liquid of a thermally and pressure-sensitive adhesive) 

10821] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrvlate-rn^ 
m SLJVSS ^aalass transition temperature Tg of S'C) which is a thermoplastic resin, a water-based dispersion of 
^ rtiSSiS wnS^S^nd watt were added to the water dispersion liquid of ^ohexypWhalate 

aX e«u>e*er^ adhesive having a concentration of 50% by weight. Formulating ratio herein « S3 parte of *e 

« and pressure-sensitive adhesive in the Comparative Example is shown in Table 1 4. 
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{Thermally- ard pressure-sensitive adhesive sheet) 

[0822] The emulsion of a thermally- and pressure-sensitive adhesive prepared hereinabove 
of a sinale side-treated art paper having the density of 84.9 Q/m 2 using a gravure coater so that a coating amount alter 
dX^aUmeB SJ 5n* Slowed by drying at a drying zone (a zone length of 1 2 in) of 40-C and drymg speed of SO 
m/minute to obtain a thermally- and pressure-sensitive adhesive sheet In the Comparative Example LI . 



Table 14 





Example J1 


Comparative Example 
J1 


Acrylic-based thermoplastic resin '> 


26 


53 


TacWfier I Terpeneres* 


17 




| Rosin derivative 




"~ 13 


Solid ptastfcizer (dicyctohexytprrthalate) 


100 


100 


Nonionic surface active agent 


12 


! 12 


Unit : part by weight 







1) 2-elhylhexylaCTylate-meihy^^ acid copolymer 

(Glass transition temperature Tg: 5°C) 



« Evaluations of properties in the thermally- and pressure-sensitive adhesive sheets 

10823] Properties in the thermally- and pressure-sensitive adhesive sheets obtained in the Example L1 and Compar- 
ative Example L1 were evaluated as follows. 

w (Adhesive strength lest) 

ro&241 The thermally- and pressure-sensitive adhesive sheet obtained was cut Into the size of wktthof 25mm and 
SSolS detest pieces were heated at 1 » » ^^J^Tf^^ 

aXuck on a glass plate [Micro Slide Glass "White Green Polish- rnamfac^f*^ by 
* sticking through compressing with a rubber roll by ^^^^^^^^ TtZ^ ^' r^ 
r08251 The test pieces were placed at an atmosphere of 23°C and 60% RH for 5 minutes. 1 tour, and l day. w*>e<> 
SS W5I Ta?Shesive sSrength was measured at a tensile speed of 300 mrrVminute and peeling angle of W 
using a tensile tester (Tensilon UCT-5T manutactured by Onerrtech. Ltd.). 

40 (Dryabilitytest) 

ras26l In the above-descrtoed preparation of a thermally- and pressure-sensitive adhesive sheet a dried level was 
E5 ^ S^^^^^ adhesive sheet by hand immediately after passing through a drying rone 
after coating using a gravure coater. Standards for judgement are 



so 



o: Problems in dryability were not observed. 

x: Drying was insufficient, and a coating liquid adhered to hand. 

[08271 Results of the adhesive strength test and the dryability test are shown in Table 15. 
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Table 15 





Adhesive strength(griV25 mm) 


Conditions in drying 




After 








S minutes 


Ihour 


1 day 




I Example L1 


240 


250 


270 


0 


Comparative Example L1 


40 


70 


270 


X 



Ing zone, the thermally- and pressure-sensitive adhesive sheet in me wwt^wwivii ^ v 
dried because of a large coated amount. 

Example M1 

(1) Acrylic-based polymer emulsion 1 

mom A aooo-ml reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel a «>e for infro- 
S ni££a^T2£^ C»*> and 1.23 part of a**,- 

***tonU. (AIBN) while ^^^^XTXZ^ru^cr^ (MMA), 98.7 parts of n- 
[0830] As copolymen^tole -a*^^ * e £ the reaction vessel using the drop- 

(2) Recording sheet M1 A 

liquid o1 dicydohexytphthalate. _ . fc _ nlafitlc ; zer ms measured by a laser-diffraction 

a recording sheet M 1 A. 
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<3) Recording sheet M1B 



[0836] There were mixed 1 00 parte of bfe(ds^^>trtonethykvdohexy)>pWrwlate {a mailing port of 93 C) as a solid 
plasticizer. 15 parts of an anionic surface active agent (an ammonium salt of a potycarboxylic acid) as a dispersarrt and 
80 parte of water, and those were crushed using a ball mill until attaining to an average part.de diameter of 2.2 jun to 
obtain a water dispersion liquid of Ns(cfe-3,3,5-trimetnylcyclohexy0ph1halate. 

[08371 The acrylic-based polymer emulsion 1 obtained in the above-described step (1) and a water-based emulsron 
of a terpene-phenol resin which is a tacktfier (R-1050 manufactured by Yasuhara Chemical, Ud.) were addedto toe 
water dispersion liquid of bis(ds^.3,5*imethylcyctohexyt)phmalate prepared hereinabove, followedby agitatrg urftl 
attaining to a uniform liquid to obtain a water-based coating liquid having a solid concentration of 45% by weight For- 
mulating ratio herein is 50 parts of the acrylic-based polymer and 17parteof the tacWfierbasedon 100 parts of the sold 
plastiQzer[bis(ds-3.3,5-trimethylcyciohexyf)prtmalate]. ^ ^ « „ m 

[0838] The above-described water-based coating liquid was coated on a PET film having the thickness of 25 \un 
which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/nrf. fol- 
lowed by drying at 40°C for 3 minutes to obtain a recording sheet M1 B, 

(4) Recording sheet M1C 

[0839] There were mixed 100 parts of dimenthylphthalate (a malting point of 134'C) as a solid plasticizer. 15 parts of 
an anionic surface active agent (an ammonium salt of a PO^^"*)J» a ^^^^ n p a ^^^ 
those were crushed using a ban mill until attaining to an average particle diameter of 2.5 to obtain a water dispersion 

mm ^nSSSSaSd polymer emulsion 1 obtained in the above-described step (1) and a water-cased emuteion 
of a terpene-phenol resin which is a tacWIier (R-1050 manufactured by Yasuhara Chemical. Ud.) were added to toe 
water dispersion liquid of dimenthylphthalate prepared hereinabove, followed by agitating until attaining*, a uniform liq- 
uid to obtain a water-based coating liquid having a solid concentration of 45% by ^^"^^f^^!^? 
parte of the acryttaJjased polymer and 17 parte of the tacWfier based on 100 parte of the solid plasticuer (dmenthyl- 

[OS^'r^The above-described water-based coating liquid was coated on a PET film having the thickness of 25 jun 
which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 grnr. fol- 
lowed by drying at 40'Cfor 3 minutes to obtain a recordtog sheet M1C 

(5) Recording sheet M1 0 

[0842] There were mixed 100 parts of 1 .4-cyctohe^edirnethanol bisCdiphenytphospate) (a melting paint of 97j€) as 
a solid plasticizer. 15 parte of an anionic surface active agent (an ammonium salt of a pcfyeaiboxyte aod) as a disper- 
sarrt, and 80 parts of water, and those were crushed using a ball mill until attaining to an average particle diameter of 
2.5 urn to obtato a water dispersion liquid of 1.4-cyclohexanedi methanol bis(diphenytphospate). 
[08431 The acryfic-based polymer emulsion 1 obtained in the above-described step (1) and a water-based emulsion 
of a terpeneuhenol resin whtah is a tacWIier (R-1050 manufactured by Yasuhara Cherrucal Ltd.) p added to toe 
water dispersion liquid of 1.4^^hexanedimethanolbis(dphenylphospate) prepared hereinabove, followed ^vafl**- 
ing unta attaining to a uniform liquid to obtain a water-based coating liquid having a solid concentration of 46% by 
weiQht Formulating ratio herein is 50 parts ol the acrylic-based polymer and 1 7 parts of the tacWfier based on 100 parts 
of the solid plasticizer (1,4-cyctohexanedimethanol Ws(dtohenytohospate)). . (hi . ^ rf _ f - linl 

[0844] The above-described water-based coating liquid was coated on a PET film having the thickness of 25 urn 
which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/nT. fol- 
lowed by drying at 40*C for 3 minutes to obtain a recorting sheet M 1 D. 

(6) Recording sheet M1 E 

[0845] There were mixed 100 parte of resordnolbisldK2.6-dimethylpheny1)phospate] (a melting point of 95«C) as a 
solid plasticizer, 15 parts of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a disper- 
sarrt. and 80 parte of water, and those were crushed using a ball mill until attaining to an average particle diameter of 
2 6 um to obtain a water dispersion liquid of resortinolbis(o5(2.6-dimethylphenyl)phospate]. 

ro8 46i The acrylic-based polymer emulsion 1 obtained in toe above-described step (1) and a water-based emulsion 
of a terpene resin which is a tackffler (R-1050 manufactured by Yasuhara Chemical. Ltd.) were added to the water dis- 
persion [liquid of resorcinolbisldi(2 I 6^methylpheriyl)phosphate]. followed by agitating until attaining to a uroform liquid 
to obtain a water-based coating liquid having a solid concentration of 45% by weight Formulating ratio herein s 50 
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parts of the acrylic-based polymer and 17 parte of the tackifier based on 100 parts of the solid plasticizer {resordnol- 
Wstdi(Z.6sJimetriylpheny0phospateD. 

10847] Hie above-described water-based coating liquid was coated on a PET film having the thickness ol 25 jim 
which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m*. fol- 
lowed by drying at 40»C lor 3 minutes to obtain a recoiding sheet M1E. 

(7) Recording sheet M1F 

[0848] There were mixed 100 parts of trirnethylhydroquinone diacetate (a melting point of 109'C) as a solid plasticizer, 
15 parts of an anionic surface active agent (an ammonium salt of a polycarboxyfic acid) as a dispersar*. and SOparts 
of water, and those were crushed using a ball ma until attaining to an average particle diameter of 2.2 j»m to obtain a 
water dispersion liquid of trimethyl hydroquinonediacetate. , 
[0849] The acrylic-based polymer emulsion 1 obtained in the above-described step (1) and a water-based emulsion 
otaterpeneresinwhichisatacWier(R-1050 Ltd.) were added to the water dis- 

persion liquid of trirnethylhydroquinone diacetate, followed by agitating untB attaining to a uniform liquid to obtain a 
water-based coating liquid having a solid concentration of 46% by weight Formulating ratio herein is 50 parts of the 
acrylic-based polymer and 17 parts o» the tacWfier based on 100 parts of the solid plasticizer (trirnethylhydroquinone 
diacetata) 

[0850] The above-described water-based coating liquid was coated on a PET film having the thickness ot 25 Jim 
which is treated by a corona discharge using a barcoater so that a coating amount after drying beoomes 12 g/m* fol- 
lowed by drying at 40°C tor 3 minutes to obtain a recording sheet M1F. 

(8) Recording sheet M1Q 

10851] A flask was charged with 10 g of Amberlist 15 (manufactured by Organo, Ud.) which is a strong acidic ion- 
exchange resin, 30 g of ketoisophorone, 4*4 got acetyl chloride, and 160 ml of 1,2-dtehloroethane, followed by allow- 
ing to react at 85*C for 6 hours. 

[0852] Reaction mixture was analyzed by gas chromatography and, as a result ketoisophorone wh.ch is a raw mate- 
rial was completely consumed, and 3.4,5-trimethylcatechol diacetate was produced in a yield of 65%. The reaction mix- 
ture was filtered, and filtrate was concentrated. Residual product concentrated was recrystallized from a mixed solvent 
of ethyl acetate/hexane (volume ratio of 1/4) to obtain a white acicular crystal of 3,4 t 5-trimethylcatechol diacetate (a 
melting point 120 D C)<a yield: 36%). 

13 C-IMMR (CDCI3) 6: 168.5. 168.2, 139.7. 138.9. 134.6. 133.8. 130.1. 121.5. 20.4, 20.3. 20.1. 15.6, 13.2 
i MS (El*) mfc: 236 (M*), 194, 152, 137 

IR (cm" 1 ): 893. 1045. 1213. 1311, 1375. 1479, 1701. 

[0853] There were mixed 100 parts of the above-described 3,4,5-trimethylcatechol diacetate which is a solid plasti- 
cizer, 15 parts of an anionic surface active agent (a polycartxwylic ammonium salt) which is adiepersant, and 80 parte 
9 of water, and then, by crushing until attaining to an average particle diameter of 2.0 jim using a ban mill to obtain a water 
dispersion Squid of 3,4,5-trimethylcatechol diacetate. 

[0854] The acrylic-based polymer emulsion 1 obtained in the above-described step (1). a water-based emulsion of a 
terpene resin which is a tackifier, and water were added to the water dispersion liquid off 3,4^imethyk»techol diace- 
tate, followed by agitating until attaining to a uniform liquid to obtain a water-based coating liquid having a solid conoen- 
» tration of 45% by weight Formulating ratio herein is 50 parts of the acrylic-based polymer and 17 parts of the tackifier 
based on 100 parte of the solid plasticizer (SAS^rimethyteatedrol diacetate). 

[0855] The water-based coating liquid was coated on a PET film having the thickness of 25 pm which is treated by a 
corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by drying at 40*C 
for 3 minutes to obtain a recording sheet M1Q. 

eo 

Example M2 

[0856] A 2000-ml reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube lor intro- 
ducing nitrogen, and a thermometer was charged with 21 9 parts of IPA and 1 .23 part of AIBN while agitating to dissolve. 

65 followed by heating to 80°C. 

ro857] As copolymerizable conponents, there were mixed 113.5 parts of MMA, 38.3 parts of BA. and 81 .3 parts of a 
UtyeWeneglyool methacrylate (Blemmer PEG-200 manufactured by Ninon Yushi, Ud.), followed by adding dropwise 
into the reaction vessel over approximately 4 hours. After the completion of the dropwise addition, a solution composed 
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of 0 25 part of AIBN which is an additional catalyst and 25 parts of IPA was added dropwise, and reaction was further 
continued for 2 hours to complete a polymerization. After the completion of the polymerization. 705 parts of water was 
added dropwise into the reaction vessel over approximately 2 hours while agitating to emulsify. After ^"jj^ emul- 
sified, an acrylic-based polymer emulsion 2 (a solid concentration of 36.5%by weight) was obtained by evaporating IPA 
using a rotary evaporator. 

[0358] The water dispersion liquid of Ws(cls^.3.5^imetnyl(^hexy0phthalate obtained m the (3) of the Example Ml 
and the water dispersion liquid of a rosin resin as a tactdf ier (E-625 manufactured by Arakawa Kagaku Kbgyo, ^)««re 
added to the acrylic-based polymer emulsion 2, followed by agitating until attaining to become homogeneous to obtain 
a water-based coating liquid having the solid concentration of 42% by weight 

[0859] Formulating ratio herein is 50 parts of the acrylic-based polymer and 17 parte of the tackrfier based on 100 
parts of the solid plasticizer p^ds-33>trimethylcydc>hexyl)phthalate]. 

[0860] The water-based coating liquid was coated on a PET film having the thickness of 25 urn which * treated by a 
corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 . followed by drying at 40 C 
for 3 minutes to obtain a recording sheet M2. 

Example M3 

[08611 An acrylic-based polymer emulsion 3 (a solid concentration of 38.3% by weight) was likewise obtained as in 
the Example M2 except that there were employed 73.5 parte of MMA, 50.8 parte of BA, and 82.3 parte of 2-hydrox- 

[SJTrhl^ 

and the water dispersion liquid of a rosin resin as a tacWf ier {E-625 rnanufactured by Arakawa Kagaku Kbgyo. Ltd-) were 
added to the acrylic-based polymer emulsion 3. followed by agitating until attaining to become homogeneous to owain 
a water-based coating liquid having the solid concentration of 44% by weight 

[0863] Formulating ratio herein is 50 parte of the acrylic-based polymer and 17 parte of the tackiher based on 100 
parte by weight of the solid plasticizer p^(cis-3,3,5-trimetrtylcyclohexy1) phthalate]. 

[0864] The water-based coating liquid was coated on a PET film having the thickness of 25 urn which «tmtedbya 
corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 . followed by drying at 40°C 
for 3 minutes to obtain a recording sheet M3. 

Comparative Example Ml 

[08651 The acrylic-based polymer emulsion 1 obtained in the Example M1 was coated on a PET film having the thick- 
ness of 25 urn which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 
12 g/rm\ followed by drying at 40*Cfor 3 minutes to obtain a recording sheet M4. 

Comparative Example M2 

[08661 An acrylic-based polymer emulsion 4 (a solid concentration of 36.7% by weight) was likewise obtained as in 
the Example M2 except that there were employed 93.7 parts of MMA and 98.7 parte of BA as copotymerizabte compo- 

[0867] The water dispersion liquid of dteydohexylphthalate obtained in the (2) of the Example Ml and the^rater dis- 
persion liquid of a terpene resin as a tecWfier (FM050 manufactured by Vtautam Chemical. Ud.) wereadded tothe 
acryttobased polymer emulsion 4, followed by agitating until attaining to become homogeneous to «^n a water- 
based coating liquid having the solid concentration of 42% by weight Formulating ratio herem «s SOpertsoffoe acrylic- 
based polymer and 1 7 parte of the tackrfier based on 1 00 parte of the solid ptastcizer (dic^ohexy^httiateteV 
[0868] The water-based coating (quid was coated on a PET film having the thickness of 25 um which is treatedbya 
corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 . followed by drying at 40-C 
for 3 minutes to obtain a recording sheet M5. 



5 



Comparative Example M3 



[08691 The water dispersion liquid of dicydohexylphthalate obtained in the (2) of the Example M1 and toe water dis- 
persion liquid of a terpene resm as a tackier (R- 1050 manufactured by Yasuhara Chemical, ^^^ff^*"^ 
ylene-vinyl acetate copolymer (S-301 manufactured by Sumitomo Kagaku Kogyo. Ltd.). followed ^» /^"J*" 
attaining to become homogeneous to obtain a water-based coating liquid having the solid cc^nfratontf 48% by 
weight Formulating ratio herein is 50 parte of the ethylene-vinyl acetate copolymer and 17parte of the tackrfier based 
on 100 parts ol the solid plasticizer (dicydohexylphthalate). 
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[0870] The water-based coating liquid was coated on a PET film having the thickness of! 25, i*m which ^atedbya 
corona discharge using a barcoatar so that a coating amount after drying becomes 12 gftn 2 . followed by drying at40«C 
for 3 minutes to obtain a recording sheet M6. 

s Evaluation test 

[0871] In relation to the recording sheets obtained in ttie Examples and Cc^rparative E«mples, a variety of properties 
ware evaluated according to the following methods. Evaluation results are shown In TaWe 16. 
SSa Sng a^S« printer (BJC-Zai manufactured by Cannon, Ltd), coloring materials suchas Cyan Yellow. 
SSM^BtalMS overprint*, respectively, on the recording sheete obtained in the Examples and Compar- 
ative Examples to form a recorcing picture image. 

(Ink-absorbing ability) 

[08731 After printing, a PPC copy paper was placed on a printed portion at 

oading (250 g/cm 2 ) was charged on the copy paper tor 10 seconds. After P»*daff ^ e ^^^^^ e ^ 
tnTSence of ink-moving to a back surface was visually observed, and ink-absorbing ability was evaluated by a time 
of period when the ink-moving to a back surface did not become observed. 



10 



16 



25 



20 (Printing conditions) 

[0874] A printing ability was visually evaluated aooordng to the following standards, 
o: Printing portion is uniformly printed. 
a: Unevermess is slightly observed in the printing portion, 
x: Unevermess is remarkably observed in the printing portion. 
30 (Adhesive strength) 

roar™ Pnrtion havina a recording image was cut into the sire of width of 25 mm and length of 125 mm to prepare test 
SSL ^t^Tv^ nV^ at 140-C for 30 seconds (the recordng sheets N1C and M1G were heated at 
intern to produce tackiness, and stuck on a glass plate [Micro Side Glass "White Green Polish" man- 
« ufe^rS to hSdi M Udl followed by sticking through compressing with a rubber roll by making one round 
^^Ji^M^^ 2*t2 test pieces were placed at an atmosphere of 23«C and 50% RH for 1 day. 
S ^ ad^ve at a' tensile speed of 300 mm/minute and peeling angle of 180- using a 

tensile tester (Tension UCT-5T manufactured by Orientech, Ud.). 

40 (Blocking resistance) 

n»761 Respective ink-absorbing layers (an ink-receiving image layer) of 4 layers of the recording sheete inwhicha 
S irn«^S re^r^were laminated with a surface of a PET film on which an ink-absorbing layer is not formed 
aTSe iSSJ me w^oTsoo g/fcm 2 and under an atmosphere of 50>C for 24 hours to evaluate blocking resistance 
45 according to the following standards. 

5: It was peeled without a peeling resistance. 

4: ft was peeled whae sSghtiy sounding when being peeled. 

60 3: ft was peeled while continuously sounding when being peeled. 

2: Pressure-sensitive adhesive layer was partially left on a film surface when being peeled. 
66 1: ft was not peeled by blocking. 
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Example N1 

(1) Ink-absoroing layer 1 

[0 880] A2000-m. reason vesse, equipped w«h an agitata '^^^,^1 m£S£££ 
during nitrogen, and a thermometer was charged w*2« parts of .sopropyl alcohol (IPA) and 1 .23 part ot azoo,s«ccu 

tyronWe (AIBN) ^^^^^^^T^ci me1hy.me1hacry.ate. S9.1 parts of n^utytacr- 
[0881] As copolymer.zaae c ^ e ^' ^"^^^^ iSyfic acid, and 4.9 parts o» trimethoxyBilanepropyl- 
ytate. 49.3 parte Nihon Unicar, Ltd.). followed by adding 
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tinued for 2 hours to complete a polymerization. 

[0882] After the completion of the polymerization, 16 parte of acetic acid was added into the flask and, subsequently, 
705 parts of water was added dropwise over approximately 2 hours while agitating to emulsify After having been emul- 
sified, a cationic acrylic-based polymer emulsion (solid concentration of 34.8% by weight) was obtained by evaporating 
I PA using a rotary evaporator. 

[0883] A water-based coating liquid was obtained by mixing 86.2 parts (solid content of 30 parts) of the above- 
described cationic acrylic-based polymer emulsion with 700 parts (solid content of 70 parts) of 10 wt%-aqueous solu- 
tion of an acetoacetyl group-modified vinyl acetate-based copolymer (Z-320 manufactured by Ninon Gosel Kagaku 
Kogyo, Ltd.). 

[0884] The water-based coating liquid was coated on a polyethylene terephthalate film (Merinex 705 manufactured 
by ICI Japan. Ltd., hereinafter, occasionally referred as a merely "PET film") having the thickness of 100 urn which is 
treated so as to readily-adhere, followed by drying at 100°C for 3 minutes to form an ink-absorbing layer 1 having the 
thickness of 15 Jim. 

(2) Recording sheet N1 A 

[0885] There were mixed 1 00 parts of ds(cis-3 l 3.5-trimeihyl cyclohexyQphthalate (a melting point of 93"C) as a solid 
plastidzer, 1 5 parts of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dispersant, and 
80 parts of water, and those were crushed using a bail mill until attaining to an average particle diameter of 2.2 |im to 
obtain a water dispersion liquid of bis(cis-3,3,5-trimethylcyck)hexyl) phthalate. It is to be noted that an average particle 
diameter in the solid plastidzer was measured by a laser-diffraction type particle size distribution meter (LA-500 man- 
ufactured by Horiba Seisaku6yo, Ltd.), and it is described by a median diameter. 

[0886] The emulsion of an acrylic-based polymer (2-eihylhexylacrylate-styr ene-acryi »c add copolymer having a glass 
transition temperature Tg of 15°C) which is a thermoplastic resin and a water-based emulsion of a terpene resin which 
is a tackifier (R-1050 manufactured by Yasuhara Chemical, Ud.) were added to the water dispersion liquid of bis(ds- 
3,3,5-trimethylcydohexyT) phthalate prepared hereinabove, followed by agitating until attaining to a uniform liquid to 
obtain a thermally- and pressure-sensHive adhesive having a solid concentration of 48% by weight. 
[0887] Formulating ratio herein is 26 parts of the thermoplastic resin (the acrylic-based polymer) and 17 parts of the 
tackifier (the terpene resin) based on 100 parts of the solid plasticizer [^is(cis^.3,5-trimetriylcydohexyl)phthalate]. 
[0888] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in which there is formed the ink-absorbing layer 1 obtained in the above-described step (1) using a barcoater so that a 
coating amount after drying becomes 12 g/m 2 , followed by drying at 40°C for 2 minutes to obtain a recording sheet N1 A. 

(3) Recording sheet N1B 

[0889] Tnere were mbced 100 parts of dimenthylphthalate (a melting point of 134°C) as a solid plastidzer, 15 parts of 
an anionic surface active agent (an ammonium salt of a polycarboxylic add) as a dispersant, and 80 parts of water, and 
those were crushed using a ball mill until attaining to an average partide diameter of 2.5 urn to obtain a water dispersion 
liquid of dimenthylphthalate. 

[0890] The water-based emulsion of an acrylic-based polymer (2-ethyihexyiacrylate-styrene-acryOc add copolymer 
having a glass transition temperature Tg of 15°C) which is a thermoplastic resin and a water-based emulsion of a ter- 
pene resin which is a tackifier (R-1 050 manufactured by \fesuhara Chemical. Ltd.) were added to the water dispersion 
liquid of dimenthylphthalate, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure- 
sensitive adhesive having a solid concentration of 52% by weight Formulating ratio herein is 26 parts of the thermo- 
plastic resin (the acrylic-based polymer) and 1 7 parts of the tackiier (the terpene resin) based on 1 00 parts of the solid 
plasticizer (dimenthylphthalate). 

[0891] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in which there is formed the ink-absorbing layer 1 obtained in the above-descrfoed step (1) using a barcoater so that a 
coating amount after drying becomes 12 g/m 2 followed by drying at 40°C for 2 minutes to obtain a recording sheet N1 B. 

(4) Recording sheet NIC 

[0892] There were mixed 1 00 parts of 1 ,4-cydohexanedimethanol bis(diphenylpbospate) (a melting point of 97°C) as 
a solid plasticizer, 15 parts of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a disper- 
sant, and 80 parts of water, and those were crushed using a ball mil unto attaining to an average partide diameter of 
2.5 pm to obtain a water dispersion liquid of 1 ,4-cydohexanedimethanol bis(diphenylphospate). 
[0893] The water-based emulsion of an acrylic-based polymer (2-ethylhexytacrylate-styrene-acrylic add copolymer 
having a glass transition temperature Tg of 1 5°C) which is a thermoplastic resin and a water-based dispersion of a ter- 
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(5) Recording sheet N1D 

r oasfil There were mixed 100 parts of resorcinol bisIdKa.eOimethytphenytJphosphateKa ol asa 

^SpSS*e ^acry.ic-bSed polymer) and 17 parts ol the **** (the terpene res*) based on 100 parts of 
(6) Recording sheet N1E 

rBaagl There were mixed 100 parts cf trimethylhydroquinone diacetate (a matting print of 109'Q) as * s?" P 1 **^ 
i^L^n enTo^iTSrfacVaoB^ agent (an ammonium salt of a poiycarboxyOc add) as a d.spersar.t, and 80 parts 
of ^ m^Tw"e^5 usin? a bail mil, un« atta,ni,g to an average partide diameter a, Z2 ,un to obta* a 

pane resin ^^^iS atftSn^ attaining to a uniform liquid to obtain a thermally- 

45 (7) Recording sheet N1F 

[0902] A flask was charged with 10 g of Amberfist 15 l«"*£fc^ 

exchange resin. 30 g of ketoisophorone. 46 4 g of acetyl chloride, and 160 ml of 1 ,2-cSchloroethane, followed oy anew 

methylcatechol diacetate (a melting point: 120"C) (a yield: 36%). 

13 C-NMR (CDCy 6: 168.5. 168.2. 139.7. 138.9. 134.6. 133.8. 130.1. 121 5. 20.4.20.3. 20.1. 15.6. 13.2 



35 



40 



MS (El + ) mfc: 236 (M+). 194. 1S2. 137 
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IR (cm 1 ): 893, 1046. 1213. 1311. 1375, 1479, 1701. 

[0905] "mere were mixed 100 parts of the above-described 3A5-tiimethylcatechol diacetate which is a solid plasti- 
cizer, 1 5 parts of an anionic surface active agent (a polycarbcocyiic ammonium salt) which is a dispersant and 80 parts 
of water, and then by crusrring until attaining to an average particle diameter of 2.0 \im using a ball mill to obtain a water 
dispersion Bqiid of 3,4,5-trimethylcatecholdiacetata 

[0906] The water-based emulsion of an acrylic-based polymer (2-ethylhexy»acrylate-styrene-acry0c aad copolymer 
having a glass transition temperature Tg of 15°C) which is a thermoplastic resin and a water-based emulsion of a ter- 
pens resin which is a tackif ier, and water were added to the water dispersion liquid of 3,4,5-trimethylcatechol diaceta te, 
followed by agitating until attaining to a uniform liquid to obtain a water-based coating liquid having a solid concentration 
of 52% by weight Formulating ratio herein is 26 parts of the thermoplastic resin (the acrylic-based polymer) and 17 
parts of the tacWfier (the terpene resin) based on 100 parts of the solid plasticizer (3.4.5-trimethylcatechol diacetate). 
[0907] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in which there is formed the ink-absorbing layer 1 obtained in the above^Jescrtoed step (1) using a barcoater so that a 
coating amount after drying becomes 1 2 g/rn 2 , followed by drying at 40'C tor 2 minutes to obtain a recording sheet N1 F. 

Exanple N2 

(1) Ink-absorbing layer 2 

[0908] A 15 wt%-aqueous solution of a modified vinyl acetate-based copolymer (OKS-7158G manufactured by Nlhon 
Gosei Kagaku, Ud.) was coated on a PET film (Merinex 705 manufactured by ICI Japan, Ltd.) having the thickness of 
100 )xm which is treated so as to readily-adhere. followed by drying at 120*»C for 3 minutes to form a resin layer having 
the thickness of 15 m. Subsequently, 48 parts of cyclohexanol was added to 100 parts of a methylcellosolve solution 
containing 7 wt% of a cellulose acetate (an average acetylation degree: 55, a viscosity-average molecular weight: 170) 
to form a coating liquid (a dope). The coating liquid was coated on the resin layer, and an inknabsorbing layer 2 was 
formed by laminating a white colored porous membrane having an average pore diameter of 1 .2 jim and thickness of 5 
]im through drying under an atmosphere of temperature of 25°C and hurmdity of 90% RH for 5 minutes and then 120°C 
for 3 minutes. 

(2) Recording sheet N2A 

[0909] The water-based emulson of an acrylio-based polymer (2-ethylhexylacry^^ add 
copolymer having a glass transition temperature Tg of 20°C) which is a thermoplastic resin and the water dispersion 
liquid of a rosin resin as a tacWfier (E-625 manufactured by Arakawa Kagaku Kbgyo, Ud.) were added to the water d«- 
persion liquid of bis(cis-3,3,5-tiirr^hylcydohexyl)phthalate obtained in the (2) of the Example N1. followed by agitating 
until attairing to become homogeneous to obtain a thermally- and pressure-sensitive adhesive having the solid concen- 
tration of 48% by weight Formulating ratio herein is 39 parts ol the thermoplastic resin (the acrylic-based polymer) and 
23 parts of the tacWfier (the rosin resin) based on 100 parts of the solid plasticizer |Ws(ds-3,3 p S-trimethylcyclohe)tyl) 

[pgri of^The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in which there is formed the ink-stosorbing layer 2 obtained in the above-described step (1) using a barcoater so that a 
coating amount after drying becomes 12 g/rn 2 , followed by drying at 40"C for 2 minutes to obtain a recording sheet N2A. 

(3) Recording sheet N2B 

mgii] The water-based emulsion of an acrylic-based polymer (2-ethylhexylac^ate-methylmelhacrylate-acryiic acid 
copolymer having a glass transition temperature Tg of 25'C) which is a thermoplastic resin and the water dispersion 
liquid of a rosin resin as a tacWfier (E-625 manufactured by Arakawa Kagaku Kbgyo, Ud.) were added to a water dis- 
persion liquid of dimenthylphthalate obtained In the (3) of the Example N1, followed by agitating untfl attaining to 
become homogeneous to obtafri a water-based coating liquid having the solid concentration of 51% by weight Formu- 
lating ratio herein is 39 parts of the thermoplastic resin (the acrylic-based polymer) and 23 parts of the tacWfier (the 
rosin resin) based on 1 00 parts of the solid plasticizer (cfimentyhtphthalate). 

[0912] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in which there is formed the ink-absorbing layer 2 obtained in the above<Jescribed step (1) using a barcoater so that a 
coating amount after drying becomes 12 g/rn 2 , followed by drying at 40°Cfor2 minutes to obtain a recording sheet N2B. 
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(4) Recording sheet N2C 



main Tha water-based emulsion of an acrylic-based polymer (2-etriylhexylacrylate^etr^methacrylate-acrylic add 
1 ?L.,^T«rfaS SnsSn temperature T 0 of 25°C) which is a thermoplastic resin and the water depereion 

10 'ZT^e^ZST^y. and pressure-sensitive adhesive was coated on a bac* surface of a PET film 
\*%L ml^orm^elnkTbscrbfna layer 2 obtained in the abcve<iescribed step (1) using a boater so that a 

r« (5) Recording sheet N2D 

(6) Recording sheet N2E 
90 ThfiV ^j )a8 eden^iOTOfana(^ic-ba6edpofy^ 

^^^ed^^^Sglayer 2 obtained in the above-described step (1) using a barcoaler so that a 
(7) Recording sheet N2F 

[09191 The water-based envision of an acrylic-based polymer (2-^ h «y^^ 6th ^*!^t^!^ 

fiSSm^Th* above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
vSL. SetSmed^^aSbtag layer 2 obtained in the above^Jescribed step<1) using a ba^er so that a 
^^SXSS^ST^ ^Howed by dryrng at 40-C for 2 minutes to obta.n a reccrdmg sheet N2F. 
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Comparative Example Ni 
(1) Recording sheet N3A 

5 [0921] There were mixed 1 00 parts of dicydohexylphthalate (a melting point of 6S°C) as a solid plasticizer. 15 parts 
of an anionic surface active agent (an ammonium salt of a polycarbaxytic acid) as a dispersant, and 80 parts ol water, 
and those were crushed using a ball mill until attaining to an average particle diameter of 2.2 \un to obtain a water dis- 
persion liquid of dicyclohexylphthalate. 

[0922] The water-based emulsion of an acrylic-based polymer (2-ethyihexylacrylate-styrene-acryfic add copolymer 
10 having a glass transition temperature Tg of 1 5*C) which is a thermoplastic resin and a water -based emulsion of a ter- 
pens resin which is a tacWf ier (R-1050 manufactured by Yasuhara Chemical, Ltd.) were added to the water dispersion 
liquid of dicyclohexytphthalate, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pres- 
sure-sensitive adhesive having a solid concentration of 52% by weight. Formulating ratio herein is 26 parts of the ther- 
moplastic resin (the acrylic-based polymer) and 17 parts of the tacWfier (the terpene resin) based on 100 parts of the 
16 solid plasticizer (dicyclohexylphthalate). 

[0923] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in which there is formed the ink-absorbing layer 1 obtained in the above-described step (1) of the Example N1 using a 
barooater so that a coating amount after drying becomes 12 g/rn 2 , followed by drying at 40°C for 2 minutes to obtain a 
recording sheet N3A. 

20 

(2) Recording sheet N3B 

[0924] The water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-methylmethacrylate-acrylic acid 
copolymer having a glass transition temperature Tg of 25 0 Q which is a thermoplastic resin and a water-based disper- 
se sion liquid of a rosin resin which is a tacWfier (E-625 manufactured by Arakawa Kagaku Kbgyo, Ltd.) were added to the 
water dfepersion liquid of dicyclohexylphthalate obtained in the above-described step (1), followed by agitating until 
attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhesive having a solid concentration of 48% 
by weight. Formulating ratio herein is 39 parte of the thermoplastic resin (the acrylic-based polymer) and 23 parts of the 
tacWfier (the rosin resin) based on 100 parts of the solid plasticizer (dicyctohexyferithalate). 
30 [0925] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in which there is formed the ink-absorbing layer 2 obtained in the above-described step (1) of the Example N1 using a 
barooater so that a coating amount after drying becomes 12 g/rn 2 , fol owed by drying at 40*C for 2 minutes to obtain a 
recording sheet N3B. 

95 Comparative Example N2 

(1) Recording sheet (N4A) 

[0926] A hot-melt type adhesive (MU74 manufactured by Kdnishi) as a hot-melt layer was coated on a back surface 
40 of a PET film in which there is formed the ink-absorbing layer 1 obtained in the above-described step (1) ol the Example 
N1 by spray-coating so that a coating amount after drying becomes 12 g/rn 2 to obtain a recording sheet N4A. 

(2) Recording sheet (N4B) 

45 [0927] A hot-melt type adhesive (MU74 manufactured by Kbnishi) as a hot-melt layer was coated on a back surface 
of a PET film in which there is formed the ink-absorbing layer 2 obtained in the above-described step (1 ) of the Example 
N2 by spray-coating so that a coating amount after drying becomes 12 g/m 2 to obtain a recording sheet N4& 

Evaluation test 

60 

[0928] In relation to the recording sheets obtained in the Examples and Comparative Examples, a variety of properties 
were evaluated according to the following methods. Evaluation results are shown in Table 17. 
[0929] Using an ink-jet printer (BJC-420J manufactured by Cannon. Ud.) ( coloring materials such as Cyan. Yellow. 
Magenta and Black were all over printed, respectively, on the recording sheets obtained in the Examples and Compar- 
es ative Examples to form a recording picture image. 
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(Ink-absorbing ability) 

,0930, ^ prints a PPC copy pap. ^f^^^TZ £S£T,^SK 

, ^en^^^^ 
pSuntilthelnk-rnovIng^^ 

(Printing ability) 

,o [09311 A printing condition was visually evaluated according to Hie following standards, 
o: Printing portion is uniform. 

a: Unevenness is slightly observed in the printing portion. 
'* x. Unevenness is remarkably observed in the printing portion. 
(Water immersion test) 

standards. 

o: Printing portion is completely remained. 

- ^5 

a: Blot is observed in the printing portion, 
x: Printing portion is not remained. 
so (Adhesive strength) 

The test pieces were heated at 140'C for 30 seconds _ W6 Qre en Polish" manufactured by 

seconds) to produce ^"*J°? < ^!*J 8 £J 2£? Zdng one round traverse white toad- 

35 Iwaki Glass. Ltd.], followed by ^^^^^S^d^C and 50% RH tor 1 day, and then an adhe- 

UCT-5T manufactured by Orierrtech, Ltd.). 
40 (SocWng resistance) 

24 hours to evaluate Ucxtfng resistance according to the following stanaaros. 



46 



5: It was peeled without a peeling resistance. 



4: 



It was peeled while slightly sounding when being peeled. 
so 3: It was peeled while continuously sounding when being peeled. 

2: Pressure-sensitive adhesive layer was partially left on a film surface when being peeled. 
1: it was not peeled by blocking. 
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Table 17 







IAA 


PA 


WIT 


AS 


BR 


Example N1 


Recording sheet N1A 


3 minutes 


0 


o 


1250 


5 


Recording sheet N1 B 


3 minutes 


0 


0 


1130 


5 


Recording sheet N1C 


3 minutes 


0 


0 


950 


5 


Recording sheet N1D 


3 minutes 


o 


o 


930 


5 


Recording sheet N1 E 


3 minutes 


0 


0 


880 


5 


Recording sheet N1 F 


3 minutes 


0 


o 


840 


5 


Example N2 


Recording sheet N2A 


<1 minute 


0 


0 


1180 


5 


Recording sheet N2B 


<1 minute 


0 


0 


1050 


5 


Recording sheet M2C 


<1 minute 


0 


0 


950 


5 


Recording sheet N2D 


<1 minute 


o 


0 


1030 


5 


Recording sheet N2E 


<1 minute 


0 


0 


850 


5 


Recording sheet N2F 


<1 minute 


0 


0 


920 


5 


Comparative Example N1 


Recording sheet N3A 


3 minutes 


o 


0 


960 


2 


Recording sheet N3B 


3 minutes 


o 


o 


850 


2 


Comparative Example N2 


Recording sheet N4A 


3 minutes 


0 


o 


550 


1 


Recording sheet N4B 


3 minutes 


0 


o 


480 


1 



10935] 


In the IWe 1 7, abbreviations are as follows. 






IAA: 


Ink-absorbing ability 






PA: 


Printing ability 






WIT: 


Water immersion test 






AS: 


Adhesive strength (g025mm) 






BR: 


Blocking resistance 






[0936] 


From the results of the Table 1 7, it is confirmed that the recording sheets obta 


ined in the Examples are ex 


oei- 



lait in the ink-absorbing ability, printing ability, water resistance, and blocking resistance, and a sufficient adhesive force 
can be obtained by thermally activating. On the other hand, although the recording sheets obtained in the Comparative 
Examples is excellent in the ink-absorbing ability, printing ability, and water resistance, a blocking resistance is unprac- 
tically low; 

Preparation Example 01 

(Preparation of a water dispersion liquid 01 of a solid plasticlzer) 

[0937] There were mixed 100 parts by weight of bis(ds-3,3,5^imeth>rk^dohexyDphthalate <a melting point 93°C) 
and 1 5 parts by weight of an anionic surface active agent (an ammonium salt of a pdycarboxylic acid) as a dispersant, 
and 80 parts by weight of water, and those were crushed using a ban mill until attaining to an average particle diameter 
of 2.2 to obtain a water dispersion liquid (the water dispersion liquid 01 of a soOd plasticizer) of bis(cts-3,3 P 5-trimeth- 
ylcyctohexyl) phthalate. 
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Preparation Example 02 

(Preparation of a water dispersion liquid 02 of a solid plastteizef) 

T09381 TTiere were mixed 100 parts by weight of resorcinol bis[c*(2,6Kiirr«triy1pheny0pnospr«te] ^ melting point: 
9?S wM^M St of an anicSc^ace active agent (an ammonium saH of a pol^rboxylic 
n!r2rHid I a! ^rte by weig ht of water, and those were crushed using a ball mill until attaining to an average particle 
Ser^ 

Ks[di(2,6-dimethylphenvl)P h osp hate ]- 
Preparation Example 03 

(Preparation of a water dispersion liquid OS of a solid plasticize>) 

ro9391 niere were mixed 100 parte by weight of Wmethylhydroqidnone olacetate (a melting point: 1 09*C) and 15 
£5fby ^oTananioSc survive agent (an ammonium salt of a polyoart.oxyOo acid) a«Uj» 
«arts Z weiaht of water, and those were crushed using a ball mill until attaining to an average particle diameter of Z2 

estate. 

Preparation Example 04 

(Preparation of a water dispersion liquid 04 of a solid plasBcirer) 

[09401 There were mixed 100 parts by weight of dicydohexytphtnalate (a melting point: €S«C) as a solid 
TplJte by weight of an anionic sunaceactive agent (an ammonium salt of a polycarboxylic ^^^^t 
BoSrteS weight of water, and those were crushed using a ban mil «™ attaWnoto an m ^J^**£**L? 
^^rTtoobtaina water dispersion liquid (the water dispersion liquid 04 of a sold ptesbazer) of d»cydohexy1phthalate. 

so Example Ol 

[09411 A water-based emulsion of an acrylic-based polymer (2^tiiylh B )(ytecrylate-st^ene ; acrylic a ^^^" er 
maalassTransition temperature Tg of 25°C) which is a thermoplastic resin, a water-based emutaonof a terpens resm 
^■^ KtedSSr a^water were added to the water dispersion liquid of bis(ds-3.3.5^imetnylcydohexyl)ph*atete 
« ^^^SdiS6^tnXheriyt)phosphate] which are water dispersion liquids 01 and02 of a sotid plasttwer 
l^^l^^'t^i^TrSo^:^ by weight followed by agitating uttil attaining to a uniform Hqu^ 
SbSftK^X^ P^^ensitive adhesive having a solid concentration of 47% by weight. 
n^niiTparteV^ 

n^L^n«oSkflm having the thickness of 25 mm using a barcoater so 

Scomes 1 0 8/tn 2 . followed by drying at 40°C for 2 minutes. The f ilm was cut and ^«"B** » 

^Tand it was cvlindricalfy formed so thai a pressure-sensitive adhesive layer is situated inside and both edges are 
aahiS ea^<3£^«5^ to obtain ashrink label. The shrink tabs, was temporarily fixed ^ap^vofan 
<* nufc^afa^vethylene terephthalate-made bottle (hereinafter, occasionally referred to as merely "PET boffle"),and 
l^l^™^*™* to 3 minutes. As a result the shrink label was abe to be fixed at a deseed pos*on 
by a shrinking force of the shrink label and tackiness of the pressure-sensitive adhesive. 

Example 02 

ro943l A water-based emulsion of an acrylic-based polymer (2-ethyr exytacrylate-styrene-acrylic acid copolymer hav- 
^LiTra^nternD^ure Tg of 25»C) which isa thermoplastic resin, a water-based emulsion of a terpens resin 
S^^SZ^Z^ the water dispersion ^^^^"^p^SpsS 
and trimethylhydroquinone diacetate which are the water dispersion liquxlsO and03 of a ^J*^™*^"* 
ZiSSZS 2soM content ratio of 50:50 by weight, followed by agitating untfl attaring ten a V*"^*** obtain a 
ttermally- and pressure-sensitive adhesive (a thermoplastic resin compositon) having a *^^^<* «J g 
wefeht Formulating ratio herein is 17 parts by weight of the themwptastic resin (»e «^'*^P 0 * mer) and 26 
parts by weight of the tackitiar (the terpene resin) based on 100 partsby weight of the soIkJ plastcizer. 



so 
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[0944] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface for pnnbng of 
^ethylen^mado shrinkiam having one printed surface and the thickness of 30p bygravure ccatingin 
state bltowidth of 1 mm-interval. followed by drying at 40-C. Th«ltoi ( «ort_iiito*.^or7«m»^to^ 
Z9m I and it was cylindrically formed so thai thethermally- and pressure-sensrtrve adhesrve layer is situated inside and 
, arTiSered eJr other by heat sealing to obtain a shrink labei Tne shrink label was t«poran^^ 

poTition of an outside of a PET bottle, and it was placed in an oven of 120°C for 3 mnu tes. As a result the snnnktabel 
wefaUe to to W at a desired position by a shrinking fon^ d the ahnr* fc*el and tackiness of the pressur«ensrtrva 
adhesive. 

to Example 03 

[0945] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacry^ate-styrene^crylic ^^^^ 
inn a glass transition temperature Tg of 25'C) which is a thermoplastic resin , a water-based emulsion of a terpene resin 
Scn^fSSS aSwater were added to' the water dispersion liquid of bisCcis-S.S.S-Wmethylcydo^r^^ 
« reswcinol Dferdi(2,6-dimethvfoh e n y r)phosphate], and trimethylhydroquinone diacetate wh,ch are fte water dispersion 
ifo^OtSofascMp^ 

S^l^ning to a uniform HquSto obtain a thermally- and pressure-sensitive adhesive (a thermoplastic resin 

corncosition) having a solid concentration erf 48% by weight. , . 

S*T Emulating ratio herein is 17 parts by weight of the thermoplastic resin (the acryfic-based polymer) and 26 

20 oarte by weight of the tackHier (the terpene resin) based on 100 parts by weight of the solid plastrcizer. 

ro9471 ^thermally- and pressure^sensitive adhesive prepared hereinabove was coated on opposite surface of a 
S for^n^an po^ene-made shrink film having one 

vure coaling in a dot-state, followed by drying at 40-C. The film was cut into the wjdth of 7 cm ^ thele^ of^^a 
and it was cylindrically formed so that the thermally- and pressure-sensitive adhesrve layer e situated ins.de and both 
as ariaes are adhered each other by heat sealing to obtain a shrink label. 

S^e^rmk label was temporarily fixed a, a position of an outside of a PET bottle, 

oMSJO-C for 3 minutes. As a result, the shrir* label was able tobe fixed at a desired position by a shnnking force of the 
shrink label and tackiness of the pressure-sensitive adhesive. 

so Example 04 

[0949] A water -based emulsion of an acrylic-based polymer (2-ethylhexylarjrylate-styrene-acrytic ^"f 0 ^*^' 
[SI giase tranaition tenperatureTg of 2S=C) which is a thermoplastic reein, a ^l^.^^fj^^ 
Jweh ie. a tackrfier and water were added to the water dispersion liquid of D.s(as-3.3,5*imetlWelohexy0pn^ 
as nSnolbiW^ trimethylhydroquinone diacetate, arxldicydohexyl ph^tewhehare 

mT^eTdSerWuquToi^ ptasticizer prepared hereinabove in solid content ratio of 30:30:30:10 by 
w^g^foltoSby agHating until attaining to a uniform liquid to obtain a thermally- and pressure-sensftve^hesivefe 
tlSrSTesib cornposltion) having a solid content of 45% by weight. Formulating ratio herein la 17 parte by weight 
of?«Te^S^(*e acrylic^sed polymer) and 26 parte by weight of the tacWfier (the terpene ream) based 

40 adhesive prepared hereinabove was coated on a surface for printing* 

Syethvfene^TOde shnnkfilrn having one printed surface and the thickness of 25 urn by gravure coating at 1 cm*- 
2S^mr«8 of the width of 7 cm and the length of 29 cm, followed by drying at 40-C. Thefrtm was cut rto 
tWwta^fol 7 cm andTthe length of 29 cm. and rt was cylindrically formed so that the thermally- and P^«««*» 

45 IhSve layer is situated insSe and be* edges are adhered each other by heat sealing to obtain a ™ 
stink label was ternporarify fixed at a position of an outside of fnZ ^Tethn^k Sbel 

3 minutes. As a result, the shrink label was able to be f ixed at a dewed posrbon by a shrinking force of the shnnk label 
and tackiness of the thermally- and pressure-sensitive adhesive. 

go Comparative Example Ol 

[0951] A pdyvirrylcHoride-made shrink film having the thickness of a ^ *• ^J* 7 ^ %L£l 

lenotti of 29 OTVand rt was cylindrically formed so that both edges are adhered each other by an adhesive to lobtam a 
2 SS ™eSnk labeTwas temporarily fixed at a position of anoutside of ^^^^^ 
65 oven of 100"Cfor 3 minutes. As a result, the shrink label was able to be fixed at a des.red posrtoon by a shnrikmg force 
of the shrink label. 
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Comparative Example 02 

[09521 A polyethylene-made shrink film having one printed surface and the thickness of 30 ^m was^cutMothe width 
of 7 cm and the length of 29 cm. and it was cylindrical* formed so that a printed surface becomes inside and both edges 
are adhered each other by heat-sealing to obtain a shrink label. The shrink label was temporarily fixed at a position of 
an outside of a PET bottle, and it was placed In an oven of 120*C tor 3 minutes. As a result, the label was able to be 
fixed at a desired position by a shrinking force of the shrink label. 

Comparative Example 03 

[09531 A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-sryrene-acrvlic acid copolymer hav- 
ing a glass transition temperature Tgof 25«Q which is a thermoplastic resin, a water-based emulsion of a terpens resn 
which is a tacWfier. and water were added to the water dispersion liquid of dicyctohexyt l^^^^«*wton 
liquid 4 of a solid plasticizer) prepared hereinabove, followed by agitating ""til attaining to a J^™^«***£"* 
Germany- and pressure-sensitive adhesive having a solid concentration of 50% by weight. ^J^^™™***™ 
17 parts by weight of the thermoplastic resin (the acrylic-based polymer) and 26 parts by weight of the tackif .er (the ter- 
Dene resin) based on 100 parts by weight ot the solid plasticizer (dicyclohexyl phthaiate). 

[0954] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface for porting | of 
a^yvirrylchlcride-made shrink f Dm having one printed surface and the thickness of 25 using a b^coater sothat 
acoati^amount after drying becomes lOg/m* followed by drying^ 

of 7 cmand the length of 29 cm, and it was cylindrical^ formed so that the thermally- and pressure-sensitive adhesive 
layer is situated inside and both edges are adhered each other by heat seating to obtain a shrink label. 
[0955] The shrink label was temporarily fixed at a position of an outside of a PET bottle, and ft was placed in an oven 
of 100 °C for 3 minutes. As a result, the shrink label was able to be fixed at a desired position by a shnnking force of the 
shrink label and tackiness of the pressure-sensitive adhesive. 

Performance test 



ere of 23°C and 50% RH, and trans- 
in Table 1a 



(transparency) 

[0956] A PET bottle on which a shrink label is stuck was placed under an atmosph 
parency was visually evaluated after 1 day, 1 month, and 3 months. Results are — 

(Adhesive property) 

r0957l There was repeated 10 times a cycle test that a PET bottle on which a shrink label is stuck was placed under 
Stio^ S^for ^hours, a oondttfonrt 23'C and 50% RH lor 10 hours, a condition of 40«C ar* 60% m taMO 
hourcTa^ondttion of 23°C and 50% RH for 10 hoirs. The presence or the absence of fan of thelabel wascortirmed, 
anSe absence of fall was evaluated as V. and the presence of fall was evaluated as Y. Results are shown in Table 
18. 



Table 18 





Transparency 


Adhesive property 




After 






1-day 


1 -month 


3- months 


0 


Example 01 


Trans. 


Trans. 


Trans. 


o 


Example 02 


Trans, 


Trans. 


Trans. 


o 


Example 03 


Trans. 


Trans. 


Trans. 


0 


Example 04 


Trans. 


Trans. 


Trans. 


0 


Comparative Example 01 


Trans. 


Trans. 


Trans. 


x 


Comparative Example 02 


Trans. 


Trans. 


Trans. 


X 


Comparative Example 03 


Trans. 


Opaque 


Opaque 


X 
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10 



16 



[0958] In the Table 18. Trans, means Transparent". 

10959 Fromtheresulteofthe Table is.rtisevkJertthatthelabeteintheC^rathre^leeOI arjd02w^enot 
Ke £ tonTde^rnation by a change of surroundings, and dropped. In the label of the Conpara^a Exan£e03 the 
„.!^^+«™«d to-Ooaoue- by recrystaflizatjon after 1 month, and the printing portion became mdsbnct and 
7Z*TZ^«^^*°^S, the other hand, ^^o, ^emples Ot-04 maintained a high 
tranSrency even after 3-months and, did not also drop without decline of adhesive strength. 

Example PI 

raafiOl 2-liter reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube ^ irtr ?Jf** 
SSL arl Ta Sermometer was charged with 219 parts by weight of isopropylalcohol (hereinafter, abbrevurted to 
'Snl^A S^TazoSisobutyronrtrile (hereinafter, abbreviated as '^J^^SSSSt 
tn dU^olve foltowed by heating to 80'C. As ccpolymerizable components, there were mixed 135.7 parts by we^htof 
£252^5^ » 3 P«* * -^of ^ty.acrytate <BA)J^ parts ^ -igM erf a^.0 ac* ^.4^94 
fli 9-methaCTvloxvoropyl trimethoxy eilane (A-174 manufactured by Ninon Unicar, Ud.). and iz.3 pare 

oL^ rirnowisa into the reaction vessel using the dropping funnel over approximately 4 hours. After the completion of 
^Z^ZXZ™* of^BN which is "^l^^™^^*™** 
of IPA. and It was added dropwise Into the reaction vessel, and reaction was further continued for 2 hours. 
» m*m ^er the oonrnxetionof the polymerization. 6.95 parts by weight of 25 wttfc-aqueoua ammon,a was ad^jnto 
Kc«^^raS 705 parts by weight of water was added dropwise into the reaction vessel over apprcodmatery 

^CertSr^er^tfa desired wafer-based resin composition «s obtained by evaporating IPA using a 
rotary evaporator. In the water-based resin composftion. solid cortent was 40% by weight 

25 

Example P2 

ro963l The same polymerization reaction and emulsifying were carried out as in the Example P1 «^*^* e 
SnSrt Df ^^crytete was changed to 74.0 parts by weight and the amount of the a-(3^ethacrylox^opyl)poN'- 
*, ^^^^^^^ to 247 parts by weight as copolymerizable components to obtam a water- 
based resin composition. 

Example P3 

s rt»641 The same polymerization reaction and emulsifying were carried out as in the Example p \ ^"^* e 
JS^^vtetewas changed to 49.3 parte by weight and the amount of the a-(3^emaa7toxypropyl)pory- 
reCS^(^^c^to 49.3 parted wight as copdymerizab.e cedents to obtain a water- 
based resin composHion. 

40 Example P4 

-n,o noivmerizatian reaction and emulsifying were carried out as in the Example P1 except that n-buty- 
^^^TeSSS ^^tne anSunt of the r^methacry^propyl) po.yrtimethytei.oxane (FM-0711) was 
to^ 7 paS^weight as copolyrr^rizable components to obtain a water-based resrn r^rrposrbon. 

45 

Example P5 

[09661 The same polymerrzation reaction and ^Z^TZc^m) was 

parts by weight of the a-O-methaaytoxypropyOpolydimethyl ^^^^^^^SS^ *** 
« e^oyed^Mace of FM-071 1 as copolymerizable components to obtain a water-based resin composition. 

Example P6 

mam The same polymerization reaction and emulsifying were carried out as in the Example P5exceptthat the 
« Srt of^ytaorSrwas changed to 74.0 parts by weight and ^^^^^^^f^- 
Sm^Jtsitaxane i (FM-0725) was changed to 24.7 parts by weight as copolymerizable components to obtam a water- 
based resin composition. 
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Example P7 

[09681 Tne same polymerization reaction and emulsifying were carried out as in the Example P5 except that the 
amount of n-butylacrylate was changed to 49.3 parts by weight and the amount of the o<3^ethaaytox^opyDprty- 
5 dimethylsilaxane (FM-0725) was changed to 49.3 parts by weight as copolymerizable components to obtain a water- 
based resin composition. 

Example P8 

,o [09691 The same polymerization reaction and emulsifying were carried out as in the Example P5 except that the 
amount of n-butylacrylate was not employed and the amount of the a-(3-methacryloxypropyl) polydimethyKaloxane 
(FM-0725) was changed to 98.7 parts by weight as copolymerizable components to obtain a water-based resin compo- 
sition. 

is Example P9 

[09701 The same polymerization reaction and emulsifying were carried out as in the Example P1 except that 12.3 
parts by weight of a polyiiiethyl(3-rnethacryloxypropyl)siloxane (P3-009-05 manufactured by Ninon Unrcar, Ltd.) was 
employed in place of the FM-071 1 as copolymerizable components to obtain a water-based resin composition. 

so 

Comparative Example PI 

[09711 The same polymerization reaction and emulsifying were carried out as in the Example P1 except that 3-rneth- 
acrytoxypropyl trimethoxy silane (A-174) was not employed as a copolymerizable component to obtain a water-based 
25 resin composition. 

Comparative Example P2 

[09721 The same polymerization reaction and emulsifying were carried out as in the Example P1 except that the a- 
w (3-methacryloxypropyl) polydimetnylsiloxane (FM-071 1} was not employed as a copolymerizable component to obtain 
a water-based resin composition. 

Comparative Example P3 

as [09731 The same polymerization reaction and emulsifying were carried out as in the Example P9 except that theS- 
metnacryloxypropyl trimethoxy silane (A-174) was not employed as a copolymerizable component to obtain a water- 
based resin composition. 

Comparative Example P4 

W [09741 The same polymerization reaction and emulsifying were carried out as in the Example P1 ex^ that the 3- 
methacrytoxypropyl trimethoxy silane (A-174) and the o-p-metnacrylcxyprcpyl) polydimetnytsitoxane tFM4)71 1) were 
not employed as copolymerizable components to obtain a water-based resin oompoaton. ■■ jtm -- mmnmm - 
[097S1 Composition of the water-based resin compositions obtained in the Examples P1-P9 and the Comparative 

45 Examples P1-P4 was collectively shown in Table 19. 
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Table 19 
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(Formulation of a water-based coating) 

[09761 From the watered resin compositions obtained in the Examples P1 -P9 and the <*™f»^^*^ ]e * P1 " 
P4, a water-based coating agent was obtained according to the formulation shown in Table 20 described below. 



Table 20 



to 



16 



20 



Titanium oxide(R630 manufactured by Ishihara Sangyo) 


31 .34 parts by weight 


Hydroxyethyl cellulose (5P600 manulactured by Daicel Kagaku Kogyo) 


0.27 parts by weight 


Deionized water 


7.73 parts by weight 


4% sodium tripolyphosphate 


3.40 parts by weight 


Defoaming agent 


0.43 parts by weight 


Anti-bacterial agent 


0.43 parts by weight 


Primal 850 (manulactured by Roam & Haas. Ltd.) 


0.68 parts by weight 


Water-based resin composition (solid content) 


S3.32 parts by weight 



(Test Example) 

[09771 In relation to the water-based resin compositions obtained in the Examples P1 -P9 and the Comparative Exam- 
ples P1 -P4 and the water-based coating agents, performance evaluations were carried out as described below. 

1 . Water resistance test 

[0978] Water-based resin composition in which the solid content was ^justed to 20% 

acrylic resin plate using a No. 1 2 barcoater. and rt was dried by curing at 105»Cfor 5 the aoryte FeB,n 

so plaie was immersed in a water tank at 20°C tor 7 days to visually evaluate a change «i a coating layer. 

©: no changed, o: partially whitened, a: whitened, x: no coating layer (dissolved) 

2. Hot water resistance test 

85 r09791 Water-based resin composition in which the solid content was adjusted to 20% by weight was coated on an 

plaie was immersed in a water tank at 80°C tor 2 hours to visually evaluate a change m a coating layer. 
40 @: no changed. o:psrtially whitened, a: whitened, x: no coating layer {dissolved) 

3. Solvent resistance test 

[09801 In relation to a coating layer formed on an acrylic resin plate likewise prepared as in 
« a rubbing test was conducted using a cotton swab containing methanol. There was measured the number of tones 
requiring until dissolving of a coating layer. 

4. Adhesion test 

so [09811 Water-based resin composition in which the solid content was adjusted to 20% by w *flW * 
vethvteneterephthalate plate (a PET plate) using a No. 14 barcoater. and it was dried by curing at 105<<: for 5 minutes. 

ZSd test was conducted using a cellophane tape in relation to the PET plate to visually evaluate 
a residual condition of the coating layer. There is shown the number of residual coating layer m 100 paces. 

ss 5. Weatherability test 

r09821 The water-based coaling agent which is modified into a water-based coating composition was coaled on an 
aluminum plate using the No. 12 barcoater. followed by drying by curing at 105'C tor S minutes to prepare test pieces. 



124 



EP 0 989 162 A1 

_ 0(ina „ w acc8 |eratitw weatherability test machine, an acceleralina weatherability test was 

6. Staining resistance test 

M T.esarnepiecesasln^ 

1 month, and staining condftions were visually evaluated. 



O s no stained, o: partially stained, a: stained, * deterioration in the coating layer 
[0984] 



W Results in the above tests are shown in Table 21 
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Table 21 



3 1 

■S 2 


© 




© 




® 


© 


© 


© 


© 


O 


<3 


o 


X 


iff 
J! g j 

OA 


oo 


o 


CM 
OS 


o> 


oo 


a> 




oo 




m 

•>-_ 


o 

CD 




deterioration of 
• coating layer 


adhesion 


100/100 


001/001 


100/100 


100/100 


001/001 


100/100 


100/100 


100/100 


100/100 


74/100 


93/100 


76/100 


21/100 


O t0 

- 8 


vx 


§ 

** 
«rs 


1 

«-» 

ro 
a* 


1 

♦* 

CP 


§ 


B9 

«i 

M 

♦* 


to 
w 
0 


«J 
m 

—4 


j 


§ 


CO 

' 8 
S 


10 tiaes 


CO 

es 


1 i 

* 10 


o 


o 


o 


o 


© 


© 


© 


© 


© 


< 


< 


< 


X 


3 1 
























































water 
resistan 


© 


© 


© 


© 


© 


© 


© 


© 


© 


< 


O 


< 


X 






CM 


a. 


•a. 




CO 

a- 




GO 

a- 




a. 


CM 

a* 


CO 
Q_ 

















[09651 From the Table 21 , the water-baaed coating agents in the Examplee P1-P9are more excellent in water resist- 
ance, solvent resistance, and adhesion, and also in weatherabil'rty and staining resistance. On the orther hand, the coat- 
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_ P2 is ooorer in weatnerability and staining resistance, and the coating agents in 

Preparation Example Q1 

Synthesis of a copolymer (Polymeric dispersant) tor a shell component 

nitrogen, and a thermometer was ^^^^^^^^eSas "AIBN") was added while agitating 
-IRA-). and 2.6 part by weight there were mixed 1 375 parts by weight of 

to dissolve, followed by ^^'"^^^S^S O^s X^lgM of n-butylacrylate (hereinafter, abbrevi- 
methylmethacryiate (hereinafter, f^^^^M aborted as "AA"), and 12.5 parts by weight of Blem- 
ated as "BA"), »^^^ fe ^S^ a mixture of thecopolymerizable components 
mer PE200 (manufactured by ^"^'^^^ aSmately 3 hours. After the completion of the dropwlee 
into the reaction vessel using the dropping ,Um ^^ a 3lT^tw as dissolved in 25 parts by weight of IPA. and it was 
addition. 1 -0 part by weight of AIBN ^^^Sr^BThx 2 h£* After the completion of the 
added dropwise into * e ^l^s^™^^ wasadded into the reaction vessel, and 875 parte 
polymerization. 23.6 P a *^^ 2 .^^SS vessel over approximately 1 hour while agitating to emulsify, 
by weight of water was added *opweeinto ^^^^^j £ evaporating IPA using a rotary evaporator. In 
ZS ^^X^^^S^ -53* 3*. and Tg (a called value) 
was35°C. 

Preparation Examples Q2-Q7 

^^^^^^^^^^ 



30 




Monomer composition (part by 
weight) 



MMA 
BA 
AA 

Blemmer PE200 
Total 

solid concentration (% by weight) 
T g (°C) (calculated vakie) 



137.5 
75.0 
25.0 
12.5 

250.0 

iai 

35 



0 

212.5 
25.0 
12.5 

250.0 

iai 

-41. 



37.5 
175.0 
25.0 
12.5 
250.0 
29.0 
-24.6 



200.0 
12.5 
25.0 
12.5 

250.0 
293 
88.9 



212.5 
0 

25.0 
12.5 
250.0 
lT 
102.1 



160.0 
75.0 
2.5 
12.5 
250.0 
29.2 
34.8 



25.0 
75.0 

137.5 
12.5 

250.0 

lao 

35.2 



Example Q1 



60 



66 



Synthesis of a core/shall type water-based emulsion 



^ • rvww nompnt hv wekaht* 60.1 parts by weight) of Polymeric dispersant 2 synthesized in 
[0988] 210.8 parts ^ ofa d ionized water, and then. 28.B parts by weight 
the Preparation Example Q1 was dssoiv^n s ^^^^ ^ 2-ethylhexylacrylate (hereinafter, abbreviated as 
of styrene (hereinafter, abbreviated as part by weight of t-dodecyl 

"EH A"), 24.0 partsby weight of J^**^^^ 

mercaptan (hereinafter ^ r ^ at ^ S SSonSel equ^ped with an agitator, a reflux condenser, a 

[0989] The pre-emulston was charged in a 2-mer reacuun v«*«i «m w 
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dropping funnel, a tube tor introducing nitrogen, and a thermometer, followed by heating to^ ^ «J« *• T*™. 

vessel attained to 60'C. a polymerization was initiated by dropping an aqueous solution in which 0.34 part by weight of 

Perbutyl H69 (manufactured by Ninon Yushi. Ltd.) was dissolved in 14 parts by weight of a dewmzed water and an 

aqueous solution in which 0.34 part by weight of Redol C (manufactured by Sumttomo Seto) was sso ^*'" 

by weight of a detanked water. After having polymerized tor 1.5 hour, there were added dropw.se an aqueous solution 

hJSaiW by weight of Perbutyl H69 was addedtoOpartsby weight of a deicr,ized water and an^ 

tionTn which (?. 1 4 part by weight of Redo. C was added to 1 .5 parts by weight of a deiorjzed water whjch arc janadd, 

tional catalyst, and aging was further conducted for 1.5 hour to prepare a watered emulsion. Th^^-bs«*i 

ernu^nhaTasoltoo^^ 

Synthesis of a water-based coating composition 

[0990] Subsequently, 384 parts by weight of a Na silicate (x=4, concentration of 30% by J wei 9 W )^^ 
p^s by weigntof the water^asad emulsion, and dButed by 454.8 parts by weight of ^J"™*^**'^* 
target wateriased coating composition. The water-based coaling composition has a eoW concentration of 15% by 
weight, pH of 1 1 . and viscosity at 30°C by a B-type viscometer of 3 cp. In relation to the water-based coating composi- 
tion, storage stabiity test and adhesion test were conducted as described below. 

(Storage stability test) 

[0991] The water-based coating composition was placed In a dosed vessel and ^^^^^J^J 8 
hot air circulating dryer at 50'C tor 7 days. Conditions of the composition after having placed was visually evaluated. 

o: nochanged 
a: slight increase in viscosity 
x; generation of grits 
(Adhesion test) 

[0992] A calcium silicate plate having 1 m x 1 m was cut to prepare a gap navtngthe width ff 1 om and ^epthot 
4 mm at interval of 10 cm. The calcium alGcate plate which Is a base plate was P^ 1 ^^^^^^" 
lowed by coating the water-based coating composition by a sprayer at 80 g/m? (amount in wet), /^er ha^ pteced tor 
i^conSSe was coated a water-diluted product having concentration of 20% of Ales Ao^Qtass (e "^£*"2 
a^coating for a wall manufactured by Kansai Paint) at 1 10 g/m 2 {amount in wet), followed by drying al10O*Clor4 

5S 6 ' After having placed a coating materia, obtained at mom temperatures tor24 hou* the a coat- 

ing layer which is regulated according to JIS A 5422 was conducted to measure a peeled ratio (%) of **J™*%*t? 
as an evaluation of adhesion. Also, there was conducted an adhesion test after being immersed in warm water at 60 C. 

Examples Q2-Q15 

[0994] Core/shell type water-based emulsions were prepared by the sarrte operations ^ 
« Sere were emptoyed copolymers for shell components in the respective preparation Examples shown in Table 23. 
and respective monomers shown in Table 23 were employed as core <x ^ ponen ^^.. ^ K>enorfw . water . 
[0990 Subsequent*, respective target water-based coating compositions were obtained by mixing respective water- 
based emulsions with a Na silicate (x-4. concentration of 30% by weight) or a U £"?"2S 
by weight: Example Q6) at the silicate weight ratio with respect to the emulsions shown in Table 23 according to the 

60 JS'TSXES. rSectit^w'ater-based coating compositions obtained, the same storage stability teat and 
adhesion test were conducted as in the Example Q1 . 

Examples Q16-Q21 and Comparative Examples Q1-Q4 

65 [0997] core/shell type water-based emulsions were synthesized by the same operations as in the Example Q1 ««»Pt 
that the polymers in the respective Preparation Examples shown in Table 24 were employed as copolymers tor shell 
components, and the respective monomers shown in Table 24 were employed as core components. 
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[0998] Subsequently, respective water-based coating compositions were obtained by ^^^^^V^' 
Eased emulsionswith a Na silicate (x-4. concentration of 30% by weight at Itoal.wtewe^htratK,^ respect to 1h« 
emulsions shown in Table 24 according to the same operations as In the Example Q1 . 
[0999] inrelafiontotoewater-basedcoatingc^^ 
were conducted as in the Example Q1 • 

Comparative Example Q5 

[1000] in relation to the corefehell type water-based emulsion alone prepared in the Example Q1 . toe same storage 
stability test and adhesion test were conducted as in the Example Q1 . 

Comparative Example Q6 

[1001] in relation to the Na silicate alone employed in the Example Q1. the same storage stability test and adhesion 
test were conducted as in the Example Q1. 

Comparative Example Q7 

riOOH in a 1-literflask. 3.1S parts by weight ot Emulgen 935 (manufactured by Kao) was ^jf ° 
22S of a deonited water wh5e agisting. Further. 28.2 parts by weight ot ST, 7.2 parts by we.gW^E^^ parte 
bTweS ol Eplkote 828. and 0.6 part by weight of TDM were fed Into a rK^nizer to p^ 
iff 51 .3 parts by weight of a denized water was charged into a 2-«ter ^^^Z £ 2«na S 
a Slux condenser, a dropping funnel, a tube for introducing nitrogen, and a thermometer, followed ^6^*60*0 
tZ**^™\Nten meieaction vessel attained to 60'C. there were added dropw.se an aqueous solution in which 
^2 pTby we^ SSSb wTdSLed to 12.3 parte by weightof a deionized wate, an aqueous glutton in 
wh^VpTrtby welghTS Resol C was dissc^ in 12.3 parte by welgW of a d^n«zed water, and to^ 
SSibed pre-emulsion from the dropping funnel over 3 hours to conduct a P^^^aton • 
JIS] After the completion of the dropwise addition aging was further continued ^^""^J"^* 
{Son was conducted unfit attaining to pH of 8.5 by 25%-aqueous amnion* to prepare core components. The core 

comoonents have a solid concentration of 35% by weight and pH of 8.5. . _ 

Emm Subsequently, a 2-liter reaction vessel equipped with an agitator, a reflux condenser, a dropping furmela tube 
orTL!c^nS^ and a thermometer was charged with 171.4 parte by weight of the core cc^ner^ and 
%!fit£Kl ZSSZ ofYdeionized water, followed by heating to 60-C. When the reaction vessel attainedto 60«C 
Ze w^Sdro^se an aqueous solution in which 0.46 part by weight of Perbu*l H69 was dissolved mi 32.2 
there were aooea ~T __ UBOUS soiufon in which 0 46 part by weight of Resol C was dissolved in 32.2 

^ a deSS wS ^a m^c^edT 3 3.0 pSbV weight of MMA. 18.0 parts by weight of 
S5 mSSSS. aS V 5 part Z weigr^fitemmer PE200 from the dropping funnel ever 2 hours to con- 
^a^S^S^^Son oil the dropwise addition, aging was further continued for 3 houm ana. after 
Z J£Z unti, attaining to pH of 8 ^^^^^'^CttS 
«, emulsion. The water-based emulsion has a solid concentration of 29%by we*ht, pH of 8.6. and a vwcosrty by a B-type 

ST^urtl^accS to the same operations as in me Exampte Q1 . the water-based 

5£! Na | ^ t ^Sr^S add was added after synthesis of the copolymer for core components, it is 

45 Enthatac^^ 

^^^M^^S^wSJai in a water phase, resulting in that a target coretehel type structure is not formed. It is 
^T^tt^^Z oZ^ by nixing of the Na sUfcate because of the potyacrylto add in the water 
phase, resulting in that gelation is caused. 



66 



129 



EP 0 989 162 A1 



table 23 
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(Remarks of the Table 23 and Table 24) 

[10081 Monomer abbreviations tor the core components are as follows. 

EP 828: Epikote 828 

GMA: glycidylmethacrylate 

M-GMA: methylglyadylmethacryiate 

OYM: (3,4-epoxycydohexyl)methylm^hacrylate 

CHPMA: 3<hlofO-24Tydroxyprt^rnethacryiate 

[10091 Table 25 shows the evaluation results in the Examples Q1-Q21 and Comparative Examples Q1-Q7. ^ 
1010 Rom the Table 25. the emulsions in the Examples Q1-Q19 are excellent in the storage steM.t* and practeafly 
Snlll was obtained e**i in both of a plain portion and cutting portion (notehes)of the ^urn silicate 
b^e Se Particularly, in the Examples Q1<315 which are preferred Examples, exceflent results are obtained. 
STl l?n the Sini Q21 . although the emulsion Is excellent in the storage stability, adhesion In the cuttng portion 
^ ihi poor, in the Example Q20, a stable oore/tehell type emulsion was not obtained because the core compo- 
nents are too much compared to the shell components. a «*K«fr«™ 

[10121 In the Comparative Examples Q2, G3. Q4. Q5. and Q6. adhesion was poor. Further «n the Comparative Exam- 
pies Q1 and Q7, evaluations were not able to be conducted because of gelation in mixing ol the silicate. 
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Table 25 




Claims 
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pound of (A) (A1) an alcohol having a substituted cydohexane ring or a substituted cyctohexene rinsr subsMuted by 
at least one of an alkyl group and having at least 3 carbons in the afkyl group, or (A2) an alcoholhaving abridged 
ring containing at least one of a six-merrtoered carbon ring with {B) a polybask iaod. ^^S^^AnS 
having a melting point of 55-100-C or a phosphorus compound represented by Ihe following formutae (1a). (1b). 
(1c) or (2) 



R la 0-p-OR 4a 
1 

0 

R« 

<JLa) Ub) 
R l 0-P~0R 4 R S ~P-R 7 

A *• 

R 3 

(lc) U) 

r «n the formulae. R\ F?. R 3 . R*. R*. R*». R*. R 5 . R 6 . andR^are a hydrocarbon group , or ^^j 0 ^' 
respectively. A is a divalent rydrocaroon group or a heterocycfc group. Wis 0 or I n "^^^SSS' 
|5* R 3 *. and Ft* are not simJtaneousty a phenyl group or 4-1-butyfohenyl group. R , R z , and Ajntha farrnu^<^- 
R 3 r" a\xlAin1he1omula(1a).R^R^BndR^^^ 

and F? in the formula (2) may form a ring containing phosphorus atom byborrfnaotat l9 ^*^°^' r f^' 
tivety.]. and (nia) adiester compound of (Q (d) hydroquinone or lesorc.no! wherein benzene nng maybe subs*- 
tuted by an alkyl group, or (c2) catechol wherein benzene ring is substituted by an alkyl group with (O) an organic 
monobasic add. 

A thermoplastic resin composition containing a thermoplastic resin ^ « ^^^^ m^^ur^rlTS 
solid plastidzer is constructed by a combination of at least two compounds selected from the group of too £n*rt 
compounds (i) a molester compound of (A) (A1) an alcohol having a substituted c^cheone nng or asubrtfoted 
cydohexane ring substituted by at least one of an alkyl group and havfogatteast 3«arbons ««J£ ^ky» grouftor 
( A2) an alcohol having a bridged ring containing at least one of a six-membered carbon nng with (B)a potybas« 
acid, (iia) a phosphorus compound having a melting point of S5-1WC or a phosphorus compound represented by 
the following formulae (1a). (1b). (1c)or (2) 
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10 



(la) 



R ia 0-P-0R 48 
I 

0 

R 3a 



(lb) 



R l 0 _p- 0 R* R 5 ~P-R 7 

0 R 6 

R 3 



30 3. 



(lc) 

, Q ia o3. R 4a R s R 6 and r? a re a hydrocarbon group or a heterocyclic group, 

[in the formulae. R 1 . R 2 . R 3 . ™ • * ' h^^vclte orouo kis 0 or 1 . n is an integer of 1-3. however, 

tively.]. and (iii) a dioxybenzene derivawe, and <lv) dicyclohaxyl phtnaiate. 
cyctortexanol. 

a cis-isomer, a trans-isomer. or a mixture thereof, 
of OH 00-40/60. 

,0. At ^^^n»^^.»-^^^*^^' d «^'" M ^ 
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solid plastidzer is a mufti ester of a polybasicacid which ^^^^^SSS^^^ 
of a rat when it is continuously givenby an oral administralionfbrTdays.nadoseof 1000ing*Q. 

11. Athermoplastic resin composition as claimed in claim 10. wherein said multi ester of a polybasic acid is adiester 
phthalate. 

12 Alhermoplastic resin composition as claimed in any one of claims 1-11. wherein the content of said solid plastidzer 
is Soojarts by weightbased on 100 parts by weigWof said wermoplastic resin. 

13. Aftermoplasticresincompo^ 

14. A thermoplastic resin composition as claimed in any one of claims 1-13, wherein said thermoplastic resin is a 
water-based composition dispersed in water. 

5 is Athermoplastic reein composition which contains a thermoplastic resin having ia ^J^^]^^^- 
Wto a solid plainer, and said thermoplastic resin is a water-based thBrmop.ast,c rasm composfton 

dispersed in water, characterized in thatsaid solid plastidzer is a phosphorus compound. 

16. A thermally- arid pressure 
» of claims 1-15. 

17 A thermally- and pressure-sensitive adhesive containing a thermoplastic resin composition anda «*dpl«ti«er. 
HSZ sSd WmSastic resin is constructed by an epoxy compound (E> and a polymer (F) of apoh^enzable 
unsaturated compound. 

25 is A thermally- and pressure-sensitive adhesive as claimed in claim 17. wherein said Wermoplastic reein is con- 
aSmT^ and an epoxy compound (E) dispersed in the partide state in the pc*mer. 

19 A thermally- and pressure-sensitive adhesive as claimed in claim 17 or 18. ^^ n '^ e ^^^ 
«, fJn^he formof a water-based emulsion in which there are dispersed In water polymer parbdas hav.n 0 a core- 
^J^?^b^^«b constructed by an epcxy compound (E) and a polymer (F) of a polymeria 
unsaturated compound. 

20. Amerniairy-andpressu^^ 
as (E) is an epoxy resin. 

21 A thermally- and pressure-sensitive adhesive as claimed in any one of claims 1 7-20, whwein the content of said 

M 22. AmermaBy-andrxessure-sen^ 
contained. 

23 A thermally- and pressure-sensitive adhesive containing a thermoplastic resin and asolid P'^^'J^" «g 
saSSdmeTmoplastic resin la a polymer of a polymerizable unsaturated compound having a nydrolyzable ailyl 

4s group. 

24 A thermally, and pressure-sensitive adhesive as claimed in daim 23. wherein said thermoplastic reein is an acrylic- 
b^^pSy^r ot a polymerize unsaturated compound hav,ng a hydrolyzade sQyl croup. 

„ 25 A thermally and pressure-sensitive adhesive as claimed In claim 23 or 24. ^^J^^^^l^ 
P^y^of rr»nomer components corrtaining 0.05-30% by weight of a polymenrabte unsaturated compound hav- 
ing a hydrolyzaWe siryi group. 

26 A thermally- and pressure^ensrtive adhesive as daimed in any one of claims 23-25. wherein the content of said 
27. A thermal*- and pressure-sensitive adhesive as daimed in any one of daims 23-26, wherein a tacWfier is further 
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, -i aim( . o».27 wherein said thermoplastic 

*. A and P^^SSi EST* " m 

resin is a water-based composition dispersed in water. 

, we igril average molecular weiflW(Mw)o» said tnerrnopB«. 

^snsrSve a*e S ive as daimed in Cairn 29, wherein sa« thermoplasUc resin is an acryHc- 
30. A thermally- and pressure-sensitive atnesive as 
based polymer. 

, ^s-^adhesrveasdaU^ 

32. ^^'^^ 
contained. !Jx ^ . ae+ ._ 

" fes?n is a Leased compost d,spersed ,n water. ^ ^ . ^ 

34 Awater-basedtherma.^^ 

resin is an acrylic-based polymer, 
solid dBsBdzer is dicydohexylphlhalata 

wHarein a pressure-sensitive adhesive layer composed of a 
35 of a base material- ^ M 

containing a thermoplastic resin, a tackrfier, ana ■ ^ siuck after manifestation of taeto- 

45 period of 6 months-lapse. 

w furface <* a base materia, sheet, followed by drying, . 

adhesive sheat as claimed in darm 40 or 41 . wherein sa,d thermoplasfc resin 
42. A thermally- and pressure-sensrtrve adhesive sneer as ™ 

ie an acrylic-based pdymer. ... . 

„ tt — i— -«~~"— "~ 

ticteer is dicydohexylphthalaie. 
«. A - — — — - -* * *-* — — — W 
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containing a thermoplastic resin, a tacWfier. and a solid plastidzer iscoated on ^f^^^L 1 ^ 
r^^racterizedinthat a coating amount of said thermally- and pressure-sensitive adhesive is less toan 5 g/m*. 
S an She^Tslrength when being stuck to a body to be stuck after martfestaton of lactones* by heatngsad 
thermally- and pressure-sensitive adhesive sheet is not less than I00 gf/25mm. 

45. A thermany- and pressure-sensitive adhesive sheet as claimed in daim 44 characterized 

and pressure-sensitive adhesive layer is formed by coating a water-based dispersed product of a thermally- and 
P^e^tS f aSeslve coJnhfl a thermoplastic resin, a teckmer, and a solid ptasfldzer over at least one 
surface of a base material sheet, foBowed by drying. 

46 A thermally- and pressure-sensitive adhesive sheet as claimed in claim 44 or 45. wherein s f w ^ he ^*^* 
when Sl!g SoTnody to be studc at a period of 5 minutes .apse after manff^tion of tac^ess by heating 
said thermally- and pressure-sensitive adhesive sheet is not less than 100 gt/25mm. 

„ 47. Atoermalry-andpressure^ensr^^ 
plastic resin is an acrylic-based polymer. 

48. A thermally- and pressure-sensitive adhesive sheet as claimed in any one of daims 44-47. wherein said solid plas- 
ticirer is dicyclohexytphthalate. 

20 49 a recording sheet wherein an ink-absorbing layer composed of an acrylic-based P 0 ^^^^ ™' 
monomer which is a constructing monomer and a solid ptestk»er is formed over at least onesur- 

face of a base material. 

„ en a recordirw sheet as claimed in claim 48. wherein said hydrophiDc monomer is at least onesetected from arnono- 
mefSr^g carWc group, a monomer containing hydroxy, group, and a monomer contammg a potyoxy- 
alkylene unit 

A recording sheet as claimed in daim 49. wherein said solid plastic** is at least one com '^^^^ * 6 
Oro^cTSee kinds of compounds (i) a mutti ester compound of (A) (A1) an alcohol ^' n ° *^^J^ 3 °2* 
SSring or a substituted cydohexene ring substituted by at least one of an a^kyl^ 1^ at leart 3 

£h" alky, group, orT^) an alcohol having a bridged ring containing 
£2 w» I CB) eVobrbadc add, (Ba) a phosphorus compound having e melting pent of 55-100-C or a phosphorus 
compound represented by the following formulae (1a). (1b). <1e) or (2) 

0 

r'^o-p-or 48 

I 

\ »a J R 3 R 34 

(lb) 



51 

30 




60 



66 



r'O-P-OR 4 R fi -P-R 7 

0 R 6 
R 3 

(le> (2) 



r . ^ bv ._ lll . ( , R i rz os r4 r i« r3« R 4« r s rs and R 7 are a hydrocarbon group or heterocyclic group. 

a d^'em n£ocamon group 'or h'eterocyefic group, k is 0 or 1 n is an **ger efl^rever. 
R*\and are not simuttaneousry a phenyl group or 4-t-butylphenyl group, R 1 , R 2 , and Am the 
J. R*. andAin the formula (1a). R« R 3 '. and R 4 * in toe fbrmula<1b). fl\ R 3 . and R* in the formulate). R 5 . Pr, 
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organic monobasic add. 

M ' a SuSdcydohexano. substituted by. « l £*"^££*£ { £ sbc-meSberedsa^ratedcart^nrinato 
^o„p or (A21) an alcoho. having ******* E2^^P^«* 
^ich hydroxyl group or rrydr«ymethyl group 6 bonded wnn «j > pury* 

. . _ ^ei,, the content of said solid ptasticixer « 30-1000 

ilier. 

te formed over at least one surface of a base material. _ 

least one surface of a base material. , . 

. _i nM surface of a base material ana a 

* ST.Arecorangsbeet^^ 

delayed-tack layer composed of *E£ one compound selected from the group of three £*e<* 

face of a base material, sard soIkJ P**^,"*™^ hayin^a substituterl cydohexane nog or a substituted 
compounds © a muWester compound of (A) CA1) an alco^t^«u™ carbons in the alkyt group, or 

SK-rJ 'Jng substituted ^^^^J^^ carbon ring with (B) aptf£* 

tn6Mlo«li»«»im(a» <1«. (»). («) « P> 




\ r«i S 



0) 



R 




(la) 



(lb) 



Rio-P-OR 4 R 5 -P" R ' 

R 6 

(2) 



i R 6 

R 3 
(lc) 




and A in the formula (1a) j£ "^X^^ by a combination of at .east two groups, 
ana R 7 in the formula PO may * *** benz8ne rinfl "ST,™ 

an organic monobasic acid. 
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sa A recordina sheet as claimed in claim 57. wherein said muWester compound « is a inuftiester confound of <A11) 
^^7ed c^aStbstituted by at .east one of an a.kyi group ar* having at ^^^S 
grouper (A21)an alcohol having a bridged ring containing at leastone of a su-membered saturated carbon nng to 
which hydroxy! group or hydrocymethyl group is bonded with (B) a pdybasic acid. 

5 59. A recording sheet as claimed In claim 57 or 58 . wherein t he content of said solid ptostetoar Is 80-1000 parts by 
weight based on 100 parte by weight of said thermoplastic resin. 

60. A recording sheet as claimed in any one of claims 57-59. wherein said ink-absorbing layer is constructed by a cat- 
io ionic monomer having a crosslinkaWe group and a hydrophilic polymer. 

61 . A recording sheet as claimed in any one of claims 57-59. wherein a most outside layer in said Ink-absorbing layer 
i6 formed by a porous layer. 

,s 62 Ashrinklabel ever which a delayed-teck layer composed tf^^^ 

fo^^n said soDd pWizer is constructed by the ^^^^^J^. 
selected from the group of four tends of compounds (i) a mult-ester compound of (A) (A ) an ^ a 
sSScyclohexane ring or a substituted cyctohexene ring substituted by at leastone <* ™ ^ 
allealt 3cart>ons In the alkyi group, or (A2) an alcohol having a bridged ring ™ a * "^J" 1 " 

«, ^carbon ring with (B) a poivbasic acid, (iia) a phosphorus compound hav.nB a metbng pant of 55-1 00«C or a 
phosphorus compound represented by the following tormulae(la). (1b), (1c) or (2) 

2S / \ O k H 

i > I I 

V o / o. o 



so 



\\>. J. % «» 

(la) (lb) 



40 



r'o-p-or 4 
I 

0 
R* 



R 5 -P-R< 
I 

R6 



(lc) 



(2) 



60 



65 



[in the formulae. *». R 2 . R 3 . R , R ■ R • R • and R 7 are ^^"f^^^S' 
respectively. A is a divalent hydrocarbon group or heterocyclic group, k * 0 or 1 n e an '^^^J^f**' 
R^^Vnd R 4 " are not simultaneously a phenyl^up or 4-t-c^her^ group, Rj ' jf' a"*^^^' 
R3>. and Ain the formula (1a). R 1a . R*\ and R* in the f0rmula<1b). R\ R 3 , ^ ( ^^' 
and R in the formula (2) may form a ring containing phosphorus atom by a combat on 
r^«-th«ivi and fiial a diester compound of (C) (d) hydroquinone or lesorenol wherein benzene mg may be 
SSS^SSS 0^* or S^echo, wfielein benzene ring is substituted by an alky, group with (D) an 
organic monobasic add. and (iv) dicyclohexylphthatate. 

63 A shrink label as claimed in claim 62. wherein said multieeter compound (I) is a muWester «^P« ,nd . of < A11 | >■ 
Ib^LeTcyclohaxanol substituted by at least one of an alkyi group and having at least 3 carbons in the alkyi 
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^^^^ 

eaid thermoplastic reein « d-spe^ed in water. 

. . . imc -j, *5 herein a printed layer 6 formed on at least one eu 
° 66 . Ashnnka.e. as ciaimed in any onedda-ms 62-65. where 

shrink film. , to4mna d between a shrinkfilm and adelayed- 

,« tack layer. ^ fto a resin solution obtained through a 



35 



40 



45 



60 



66 



141 



EP 0 989 162 A1 



CH 3 



CH 3 CH3 CH3 
-Si-0fSi-0-f Si-R 



■Of! 
CH 3 CH 3 



CH 3 



(ID 



R:-CH=CH 2 



-(CH 2 ) 3 -0-C-C=CH 2 
0 CH 3 



or 



-(CH 2 ) 3 -0-C-CH=CHi 
0 



CH 3 



CH 3 -o|si-0^--Si-R 



CH 3 




R:-Cn=CH 2 



-<CHz),-0-C-C=CH2 
0 CH3 



or 



(12) 



(CH 2 ) 3 -0-C- CH=CH 2 
0 



[in the general formula (1 1) or general formula (12). p represents an integer of 1-151 
71 . A water-based coating agent wherein a water-based resin composition as claimed in any one of claims 68-70 is 
employed, 

72 A water-based coaling composition contains ^ 

^a^^pSd^a «^Wcf 5-50% by weight of (K) a potyrnerizabie unsaturated nronomer represented by 

general formula (XXXI) 

CH^Cd^CXSOR 32 • P 00 ^ 

«, . , . „ a and R32 ig a substituted alkyl group having an epoxy group or 

Cm the formula. R 31 is a hydrogen or a methyl group, ana fr JL~roIt least two epoxy groups in 

a epoxy group-equivalent compound) and/or (l_) a polyvalent epoxy ^^"^^^T !~ < Wvm 8 riatt 
ncxnu huudMii m run other oolvmarizable unsaturated monomers which are copolymer izan 




eented by general tormula (XXXII) 



MsO-xSiOa 



(XXXII) 
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containing an epoxy group or a epoxy group-equivalent compound. 

R 33 

-CH 2 -C- CH 2 (31) 
I \ 
OH X 



R 33 



CH 2 -C-CH 2 C3») 



(33) 



(in the forrrvlae. R 33 represents a hydrogen or a methyl group, and X represents a halogen atom), 
lycidylether, and abisphenol Fdi-pmelhylglycidylelher. 

vinyl monomer having silyl group. 

constructed for said shell components 
77. A water-based coating conposition as Calmed in one of daims 72-76. wherein a coreVshell weight ratio in said 
(O) a core/shell type water-based emulsion is coreshell=9:i-i 



said shell componants in said (0) a core/shell type water-based emutsron. 
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